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of the Inch, and then the whole Foot is divided into 120 | 

P Hs the Foot divided into any other forts of Parts or Divi, 2 

M. Ves, *tis ſometimes divided into one hundred parts; which is called, the 
eenteſimat Diviſion of the Foot, as has been already obſerved ; by which the Dis 
2 of Glaſs, Marble, Qc. are taken. 

P. Pray give me ſome Examples in theſe kinds of Feet Meaſure ? 

N. 1 wills _—_— ul n GEN and ech Ich ju 

eig t Part 8 


e 
. > 1 _— 
= wo * — 4 C * 


4. 


1. Addition 


a e rere ke 3 
19 11 m8 S 
. * 


Colle into one sen the - ih 
ſeveral Lengths, i.. - $£ 


r THY E er e 
Inill now i Pramgles of Foot Meaurecemmaly dried at 


the Foot d into 100 equal Parts, ow 
5 L202 ti III. Addition of Feet and Pares, 7 . 
Feet. Hund. Parts. 2 4 
'F 123 509 2 7 
456 7 


ColleR into one zum theſe | 789 2 „ 
re y "anew 5 ' , 3 bn 4 . 1 DS. 
PR 5 I ES 2. p 1 + P 


. 
| 1723 „53 


v7 


N CE divided 3 
ow, as the Foot is uppoſed to into 3 

is a Centeſimal Diviſion ; ny apps coed 2 I 
the very ſame as in whole Numbers ; the Tens of every Column being carried on 
to the next, and the Remainders placed underneath : this is ſo very plain, needs 
no farther Examples hereof, But obſerve, „ 
75 parts the equal to of a Foot; 50 parte thereof js equal to f a ; 
7 

F you, Sir; 1 are am 

delighted therewith. TP now proceed to the other 72 before mentioned ; 
aubich, if I remember right, you ſaia, were the Yard, and the ole, or Perch, 


. Addition of Yards, Quarters, and Nee 
M. The Yard is a Meaſure of Length, containing Penh, ur 
A ett ent the Pole or kong, 
es an | 
P. In what manner is the Yard uſually divided? 
M. Into four equal Parts or each 8 ſubdivided 
into four equal parts, called N therefore the Diviſions of a Yard, are Nails 


3 and the Manner of their Addition run 1 
ExAMPLB 


8 


1 


11 


Gr of ADDITION 
Eren | 


w duns Legs * 


d in one Sum, 1 1 
i 1 755 
| every 4 Nails, carry | 
; | So 


1 2 1 to the Quarters ; for 


Zi} EE 


28 . ? 
62 99 «. 


| 7 


P | 
Total 2227 ST... | 
þ Meatures of Length 


ST 7 
Total 3288 
You muſt alſo unden that there are three othes » ſing 
ing from the namely, the 3 mr and 4595 
r to three Ell is equal to 
one Yard and quarter; and the Fathom is ail to ru Ti de fx Peer 5 
P. 3 Sir! 1 remember their ern 


* Toi; bur Ert. "6h 7. hey that you hdd lt, Nea 
in each of the preceding Meaſures : for always remember, that the p 
one ſingle Exam le ingrafing franger hmgreion en the Mind, 22 


ing or reading of twenty. 
I Flemiſh. 


V. Addition of Cle 
: 7 213 
Collect into one Sum theſe = | 17 f 
ſeveral — vix. — 56: bs 
| 222 tg 


| Sam wol 1583 8 
vc „ rue : 
10 K En 1 wedl-e 
| eee 
i Sa For every 4 Nails ur | 


2 
- ſeveral Quantities, e, } 71 4 2 to the Quarters, forevery, 
— the 


| br : 20s 5 2 17 1 For every 6 Feet carry "I 
Colle into one Sum theſe 1 5 to the Fathoms, A 


OT TY 193 $ 322 4 n | - 


Sum . 17 


e ee e rates „Oc. : 
P, 


Aan 


Ka what number ard ae on Polo or Fogh? 
The firſt is called the Statute- 2 
e e a e 18 Feet; yp be | 

. he l L ihe, Wi | 

+ * Se. e Pork 

: Foreſts, fc, 


. a. #4 75 ol 20 me + \ 01 
i * * ar N ad 44 , © +* | 101 


1 


A 
3s: . pep Feet and Þ 


Ele carry 1, ai, 
62 * w the Poles, 


Colle into one Sum theſe- 125 


<: 


„ 


. v3 4 ; : 
5 * —— ; . * 2 22 5 
er a 9 41 elif 33: 2 Yi 1742 1 14 &&: 3 * * = 4 2B $I<5 r (23044 +534 1 
W 273.2 


Tis required to colleR jnto one I ell 5 in 


* * 
8 . % * 2 o 
* "Pak. 42 \ 
* & __ 7 
1 2% « OS r Ta WR — 2 
1 44 7 1 Yo on Li 
88 ©: Poles 
3 8 „ „ i 2 * N * tv 22. 
* % * , 4 „ 
+ 


* — * F % * 
. „ * + 9 . 
e {0g 351. 263 HO DINE 


| Ka pee 23 
is Þ "He Koo 


1% 

7 
5 
E 


. and is divided into 100 C 
that Land is uſually meaſured z 

nent. Minas Mr. E Gunter eps, 

to 100 Links, and contains 4 oles, th L 


Links equal to two Poles , and 75 Links equal 
ee An I Che 


Colle& into one Sum, theſe 


{ | 
11 


* ADDPIT 


+ 200000; Aditim of Folge, Chains, Py __ 1 | 
ay. 5. ub is a Fur 1 
NMI. A along is a Leng — 19Clains ro eg Peg F he: 
and is one eighth part o a Mile, It is alſo called, an Acre's, len 
Chain's length, is called an Acre's breadth ; becauſe a piece 0 #7 d, whoſe 
Length is 10 Chains, and Breadth one Chain, is equal to "the. re Ls 


„ Aro Statute Acre. 
e Addition of theſe N is made by this Rule: wn 
— 2 4 — N s, for every 10 Chains, cnry 19 th 
Furlon RD Cog 
| e n 
ia 4 , . | Ex 212 3 3 , 
Collect into one Sum theſe 7 3 | 
— T4 
| "LM Tk a 
75 Sum 13 9 0 


35 
P. Sir, 1 now underſtand theſe Aduiti ank ext eloytwoth to 
dere. Leere tory * one 


XIII. Addition of Degrees, Leaguet, Miles, and Furlongs. 


CT or eee ee | 
1 

Fe And is a League the oft Meaſure of va Lg * 

M. No; a Degree is the reſt Meaſure o 2 B 

5 — Wi 18. 


M. A Degree is ſtated at 60 Miles, of which, you faid tobe the 9. — 
fererce of the Earth. 


. * N ; r & 120% i 18 . 


1 


Ge lato one Sam the fallowitg Meaſures, * 
Kull. W s carry i to the Miles, for e n ers 


the Leagnes, fr every 20 O73 . B., 4 bd hem 
te | * 


Lg 


e 


Sam 140 
Theſe are the ſeveral Meaſures of L 
cee ed de allows 


1. 


2 e. A ego Oo = ene 


| 3.08 


Jo br Phaſed ts int we in manner, of ſueb 


Oo ADDITION. 73 
A Table of E Meafares of Length. J:.4J 
FF W wi 19 


648 art 19 


1 756 252] 21 


2 176c 
2 4 41 8 6 2 8 . 10 arts | 


P. Er explain unto me the Nature and of this Tabla. 0994 
u 1 will W Ween Ls 

4 8 1 * It, 12, each — the number of Times that r T 
confi NAA r _ we, Th in ©, hrs" i 
2 o or _ nches ; or 5280 z or 7 1 
196 Blls 3 n Tins, or 1409 Engl 2 Eis; or 880 N 320 
Statute Poles; or 293% Wesch oles; or 2514 Foreſt Poles; or 80 Chain ; 
or 8 Furlongs ; as exhibited in the lowermoſt Line of the Tabl 
mitt ras required to Enow what Number of Inches is in a F Parlong, &c 


as follows. 
— find. out the word Furlong e att Tab 


„ ” 
"of 
* 


ee ad- 


SD ind Þ in Ks mnt, 7 other Meals! 


4 


„ tis * 22 de 1 
ir, I am very much © pu for your painful Information g Mea- 
Jquare Meaſures as are gſa 


J. : 

M. I will. The ſquare Meaſures by which Works, Ert. \tre performed and. 
ſold, are, the Yard, the Foot, the Square, and the Rod, or Pole 
"* What & you meenby the Feet? Tax have already informed we, Thi # Foie 

"Taro, 12 Inches, which |. already 

"Tis very ov Foot in Length ide 5 you fo bat a ſhuare Foot, 
Þ « Gare Spa 8 e 
and contains 144 zuare Inches. 


«=; | 7. 


—— O—— — 


— 2 


— * 
—— —— — 


SR 23 — — 
rere 
— 


3 
—— —— —y[—f,t 
. 

S* 2 


— —— ́w 
” Fg go of 9 
al + 
— 2 — 
— _ 


an FF. — 
— — 
9 


* x - — — 
- CADET. 
——ů—ů—— 
1 
. 


Y — —— 
2 
LEES ATA 
cow aff 
1 


—— 
2 


* 

E23 K 3 „3 

2 % b 
OY Wea 


" — 
cube 1 — — — - 


— — 
r — 


— * 
— „ gf 
— — _ bs 

bom we. 

yup ovus <5 w- et 


—— —— . * — * 
* 2 ren 0 "Foo > — * 22 
N R .. — — — - 
— oon. —n e — 
ome 22 > 
— I 


4. ſquare Yard contain. 9 ſquare Feet. 


—— 
—— — — * 
- 


15 0 ADDITION. 


P. Pray explain this to me in fuch a manner as I may rightly under fand_ it; fir 

at preſent I canngt comprehend your Meaning. 
| 11 will, tis very eaſily , Suppoſe that the Square ABCD, £4 S 
IX. PI. LVII. have each of its Sides equal to one Foot in Length. And each S 
divided into 12 equal Parts; that is, the Inches in a Foot. 50 
if from the ſeveral Diviſions of the Inches at the Pointa t, 2 e 
10, 11, and 12, in the 1 B _— right quare 
Side, reſpectively oppoſite, they will form 144 oF or 
Parr ons Me be an Inch ſquare — Hens it i 
Foot contains 144 ſquare Inches. 


P. Sir, I underfland you 22 well, and uppn the June Privcih 2. that 


cans tee Hr baten 
t 0 5 25 3 
at the 3 * 


* 97 


M. Tis true. For if each of the Sides 
contain one Yard, divided into 75 
Ec. and the Lines 37 4, 83 


ſquare Yard into nine 


tis nn that one ſquare Fer cating 22 4 


| 18 
7 7 fer plainy that i duh, bt hott you man by te Meyers eli yu cell 

M. A W containing 19e, Atare Feet, it z a ſquare 
* . — en e ne as the guare 


Ph II. P 
. 10 , and . repair, Diwifons of 
fa, there be fond 25 4 54 he fv Mam — in the Foot © 


and Yurd, they will generate 100 lt Squares, u e Foot. Pray 


avberein is this hind Meafure fed ? 
II. In. the Menfvration of Floaringy Tyling, Slat , Slnting, Sc: which you'l wh 
1 e 3 you Pages to learn | 
a 7 * ir, pray ed t pruced ? 
Iwill The next {q are Mears » Rd, 0 or Pole, ada Spe cn 


taipin 272 4 ſquare F -M ; 
ray me its 

1 1 ; Su pelt exch Side of the $ <ARCD, t. rg f. 
contain 16 Feet I, — into 16 Feet and Z þ Ln I, 2» 


the Sides AB and A C. Ten lag, i de 05 1 4, 2 Adv Ay 
plots rat 8 | 1 0 * rate 25 
complete containing one e-Fogt, 

B Fry „ Sir, & ket wn gr 2 _ ſaid, 1 . 2 * Rod wy 2724 


ger, Foot e produce 
M. Within the re of 3 BCD, 
or 3 yay with Pos: N EL each of 


open, 99 772 


Breadth, and one Foot in! a are KP 
of * os ſquare Feet. ether, Al 
equal to but 16 whole Feet T5 54 2333 
By 2 unto 4 1 


You add 16 


Yo The Sum is 77 The Numberof Feet; one Bod. And la Se 
Square r, at che N of its alma to bat f 21. 

Inches, therefore it contains — Tof a Foot; that is, 36 Inches, N is but 
2 of 144, the Number of 1 (as before p i , Me kl 
. Fherefore the Sum of the whole Square is * {ro 372 ws 
defined unto you, theſe ſeveral ſquare Meaſures, I e next Place ace | 
to ſome Examples of the Additi & ſach Quanti — 


6 | »> _ uv. 


rA DDITTON. 
XIV. Addition of ſquare Feet. 


"Wis That « as 
contains 36 * 
42 © $ 
Cell into one Sum theſe 


1b 4 og opts i ſome divided into 12 
jo heed asabedefgh 
long Inches, of which you'll ſos 


Parts, each being 12 Inches long 
in fig. VIII. lg 2. 
more «large 


Feet Q. 8g. In. 
SD 12:17 93 


123 
729 2 29 For every 36 Inches carry | 


80 


I. Which Parts are c 


lat tion. — 
— oct, fen we ty 


ne cle 


25 


n 


Rule 


1 to theQuarters, for every 


together, 


| $q. Feet, Inches. 


Collect into one Sum theſe > 
Quantities, vis. 


? «4, 4+ 7 
PE wy 7 
* A 
* 1 * 
1 : 1 


999 
10 


pF 
2 


99 


11. 


— 
„ 
7 of a 
. 18... . 
* 


xv. eee. 
| XAMPLE, 
(Ys, Feet. 


# % 
S+ of at ag tt * 


Colle& into one Sum theſe 


Quantities, viz. 


27 


12 aj > 


9 


18 


£ 
. * * 
. 
8 7 
— be ge. y 7 ++ 448 

1 * 7 : 

} 
— 9 * . 


— 


71 © 35 | {roy they 


irs 


It 
the tua Foot i divided mo aries, ae ove du 


3 o ADDITION. 
| = Rod, Or. Ft. 1 


To add theſe Quantities together, this is the Rule. For every 68 27 3. 30 0 
Feet carry one to the Quarters, and for every 4 Quarters carry 1 bo th t 38 

to the Rods. 5 | . 10: „% - 

The Quantities in the Margin, are given to be added into one 8 1 9 

„ Sum 82 1 11 6 

6 . — f 

„ 2,48 447 XVII. Addition of Land Meaſure. / | 
Note, That an Acre of Land contains 160 Poles or 4 Roods, and each Rogd 

4% ſquare Poles or Perches, | W e e | 


Ruk. A XZ Bir 
26 2 21. For 40 Poles carry © © 
4; a wo the Roods, fir orgy gr? | 
20 3. 38, Roods carry i to the Acre, ä 
21 1, 30 which add as Integers | 


Collect cheſe ſeveral Quan- 
tities into one Sum, wiz. 


nm 


2 pee — 8 
—— — — —t— Inno + — 


e 
— * 


_ ”— I nn or monty » - _ 2 . = = 2 in 
— — roms » — — = = — — 
— 75 a , = but : ” — — — 2 — <——-—y 
N 7 - — * . — > 4 
— * APC IN X . 2 * 2 +0" — n — — —— — — 2 
RE — „ 2 3 EAT) wv v9) 069 ep oting tet Ne — i 
— — On — L ee —— ay rear x mbob wr _ ro 
2 — —ů — — — 8 ——— oe: ane 2 * — — — 
— 5 - —_— 0 —ͤ—ũ—PF — 2 —jä—ä 


— —— es 
—— In 


il Total 115 2 oz | 
10 | 888 22 * i ** Ss - . . 0 25 1 ' | 
iſ A Table of fare Meaſures, 


8 


— 
> 
* - 82 —̊[ᷣ—ỹ — 


8g. Inches. N Thus have I delivered unto you 
1 | all the uſeful ſquare Meaſures, by 
144|Feet, 5 which all manner of - ſuperficial 
—— 1 Works are meaſured. I ſhall no - 
1296 aas... erxhibit them together in this Table, 
: which by Inſpection will ſhew their 
129600] 100| 113|Squares, 3 reſpective Quantities, in any of the 


. ö — I 1 ; | leſſer Meaſures, 
1 3920. 2725 305 2270Statute Pole. | 


— 
— - — 
— 2 II 


# 
- —_ * — „ * 


4 — — — | ; | 
5 | 1168 16010890 (2101085 40|Roods, | 9 
1 | 6272640|43560|4840/435 1160] 4/ Acre, 2 

| P. Pray ſbeau me the Uſe of this Table? a 


\ _- X. Iwill. Suppoſe it was required to know how many ſquare Feet were con - 
5 tain'd in one Acre of Land, Statute Meaſure; looking in the ſecond Column, un 
vi. der the Title Feet, and againſt the word Acre, ſtands 43560, the Number of 
1 {quare Inches in an Acre of Land, as required; and ſo in like manner any other 
1 Meaſure in the Table. wg eee en, feng. nne 
9 Pe. T thank you, Sir, I underſtand it, and fo in like manner an Acre of Land is 
. equal to 6272640 ſquare Inches, or 4840 ſquare Yards, or 435 5 Squares of 100 
Þ Feet; or 160 ſquare Statute Pole; or 4 Roods. And a Rood is equal to 1568160 
1 NMuare Inches, or to 10890 ſquare Feet, or to 1210 ſquare Yards; or to 1088, 
a $quares Kg 100 Feet; or to 40 Statute Poles,” + Fe £5 
19 | M. "Tis very well, I find you have a right Underſtanding of its Uſe. I ſhall 
. in the next place proceed to inform you of the ſeveral Weights uſed in this King - 
| dom, from which the ſeveral Meaſures of Capacity were taken. 3 
| | P. I thank you, Sir, but if there were any ſolid Meaſures neceſſary to follow'the 
kt 1 Superficial or ſquare ones now taught me, I ſhould gladly know them, Oo 
. | M. There are ſolid Meaſures which you ate to be informed of, as the ſolid 
f if : Foot, which contains 1728 folid or cubick Inches; and the ſolid Yard, which 
6 contains 27 ſolid Feet, a Tun of Timber 40 ſolid Feet, and à Load 50 _— 


— 


of ADDITION; is 
But before I can infos 2p Bavark” regalrly, 1 muſt texch you Multiplication 


or otherwiſe you cannot ſo readily, or ſo well 


P. 1 oft pardon for my Forwarduſi, Pray — — aloPrdi 


you was mentionin 

M. I will. e original of all Weighes uſed in this K was a Grain of 
wheat, taken out of the middle of a Ear, and well dry'd, 32 
of them were called and made a peu i eig 70 penny Weight e and 
12 Ounces one Pound. See the Statu 2 12 Hex. 
the Moderns ſince the making of th i chore Peay 


——— 


al thr „ 
EEE, atis tobe the fans Jon was 
8 — 20D Years 

an Ou —— into twen 
Troy of Sivr 2 irs. 


This value of Silver continued unto Ree Vines 
enhancing of Money in foreign Parts, . Ounce at Pence,” and ac- 
cordingly divided the ſame into thirty pieces, each' being then a Penny. And the 
21d Pens made in Ofright's time went then for three Pence half each; 
and which continued unto — time of Za. NV. who valued the Ounce of Silver 
at 40 Pence, and divided it into 40 pieces cach 2 Penny, and then the old Penny 
of Oſeright's went for . | 
1 continued untih the Reign of Hen. vill who valued the Ounce of Silver 

45 Pence, which was not altered until the Reign of Queen Nix. who valued 
thi y- Penny of Ohriębs at three Pence; ſo that at that time, all bay pr 3 
coin'd by | Queen Elix. weigh'd but one Penny Weight, every Lix-pence two penny 
weight, and the like proportion in Shilkngs s and other pieces then > Cold, 

his laſt Alteration was. the Cauſe. of S 
60 Pence, of five Shillings, as it now is at this Time. 


8 Ws, Can, Brad, A lte we 
weighed, | | 


Weighti into 24 equal, Parts,- which 
in common Fo 


| XIX. Addition of Ty Wiights.. 4 1 Loh I 
FE Theſe Weights are added together by the following Rate. F lows 
For every 24 Grains carry 1 to the Penny Weights, for 20 P 


N e e ee L. fand 


„Han Wren . $39 e 4 ao 
15 _ Fw. En. b uy 208 3 r 
16 ? „ 8 1 
; 20 4 N ! 3 48% £ £4 
— Rb | 'F #4 4} ; 17 1 "34 | 
| Sum CY F 


¹ <1 "ET OI I 


v1 


* Bat beſces theſe common Diviſions of the Troy Pound, I fnd/in-the Preſen 
State of England, for the Year 1699, that the Grain Grain is ſubdivided as following, 
vir. 1 Gram is divided into 20 Mites, 1 Mite into 24 Droites, 1 Droite into 20 
Enn err ö 
. 3 5 


* 


For every 24 — Periots, for every 20 Periote carry 1 ta 
the Droites, for every 24 Droites carry 1 to the Mites, for ws 20 Mitrs carry 
1 to the Grains, for every 24 Grains carry ene #0 the Penny Weights, for every 
45 Penny Weights carry one to the Oundes, and for every 12 Ounces carry 1 u 


8 * 2 


EXTANM PII. iS 3 


-. * 

* 
4 ; | LE. 
24 4 + 


ee en eee e WE. ER OE | 
Iy 6 62 15 3  - IF 1 17 od, 23 a3 
22 

„ e eee . IEF ot 39 | 
„„ Ann. , I eg 


Now ſeeing that by this Table a Grain contains two Hundred and thirty The- 
ſand, four Hundred Parts, or Blanks, ferely the Commodities that have been ſold 
by theſe Weights muſt have been of great Value, as that they themſelves muſt be 
real Atoms, . or at leaft as (mall as one particle of the fineſt of Sand. But 
this Example I give you more for Quriofity than real Uſe. * #7 

By Avoirdupoiſe Weight all leind of heavy Commodities are fold, as Iron; 

Lead, Braſs, [ rocery Wares, c. whoſe ſmalleſt part is called a 

Dram, of which 16 make one Ounce, 16 Ounces one Pound, and 112 Pounds, 
one Hundred Weight, 565. half a Hundred, and 28 a quarter of a Hundred. 

P. Pray is the Pound Trey, and Pound Aveirdupoi/e equal to each other ? , 

M. No. The Pound gin br. „is equal tp one Pound two Ounces and 
12 Penny Weights, of Troy Weight, and the Pound Troy, is but nearly 13 
Ounces 2 Drams and a half of Avoirdupoiſe ; ſo that the Pound Avoirdupoiſe is 
about two Ounces, 13 Drams and a half, Ayoirdupoiſe, greater than the Troy 
Pound, which is very near a fixth part of a Pound Avoirdupoiſe, leſs than a 
Pound Avoirdupoiſe. And therefore fix Pound of Bread, which is fold by Troy 
Weight, is very little heavier than five Pound of Butter or Cheeſe, which is ſold 
dy Avoirdupdiſe Weight. So that thoſe who believe the Pound Troy and Found 
Avoirdupoiſe to be equal, are much miſtaken ; but, however, though the Pound 
Troy js leſs chan the Pound Avoirdnpoiſe, yet the Ounce Troy is heavier than 
the Ounce Avoirdupoiſe, for 292 which are the number of Penny Weights in 16 
Ounces 12 Penny Weights, which are _ to one Pound Avoir ; being 
divided into 16 equal Parts, each Part will be found to be but 18, and five fix- 
teenths, which are the Number of Penny Weights in one Ounce Avoirdupoiſe, of f 
which, the Ounce Troy contains 20. | "+ af 


- 


8 


e. See. &t 


ADDITION. 29 
:ü N. B. N weer ver er 5 


quarter of a Hundred ag th, 1 ach 
( 3 | 
The er- Th of Ang vgs - : i 
Drams | £ ets b; 
| 


3 xX. nee Amide . : 
Theſe hts are added together by the 35 3 
For every 1 carry 1 to the Ounces j 


Pounds; for every 28 Pounds carry 1 to the 
| i to the Hundreds; | © os 


3 


Ann, nn 1 1 
n _—_— a 


The firſt wei * | 27 WP 14 

The Second © 7 is 2 14 10 11 I demand the to- 

| The Fourh 37 n5 2 2% 13, 9 ble. 
; 07 „ *439 19 738% "1. Yeh Hil 1 


Tue Fim 1 
Ae 67 O o 5+ 13 oO 
Wight called Avoirdugoiſe ? 
* Hog by thi 3 yur Vepte! . Wa, 


and therefore 12 — over and above 100 are 
P. Pray is the Troy Pound divided in any other manner than the 


M. No: but che Thby Ounces the ty es, as follows, viz. inſt into 8 

Parts, called Drams, « Dram into 3, called Segler and a Serie neo 20, called 

WA: . : FS Scroples J ot I 
12 Qunces J | 1 Pound, 


Note, That by theſe Weights, Medicines — . 
bought and . by 4 voirdupoiſe Noun... 


From the Pound | all the Meaſures of C 
Wheat filling that which was called a Pint: E 
way ſound in Wheats, which were ſome of more ma Subſtance 
thas how, and r hl more crdely Space =e ig data and 
288 ſolid Inches; it was therefore ſtated by Parliament, that 282 ſolid Inches, 
Rows be gganl to. one Gallon of Rees Merfares and..231 ſolid Inches, to one 
Gallon. of Wine Meaſure ; and from hence. it follows, firſt in Beer Meaſure, 
. 2 Pottles a Galen 0 


4 


20 o ADDITION:\) | 
x Buſhel; 9 Gallons 1 Firkin ; 2 Firkins 1 Kilderkin; er 


Totid Inches. 
a ET TE þ 
_ Butt L 0.35532 J Tl 
II. In Wine Meaſure, that 18 Gallons and half make I Runlet of Win 3 42 
Gallons 1 4 5 third pa * 0 40 rape a, ef a Fipn part 
of a Tun ; 63 ns one 3 2 1 Pipe; 2 in un 3 
” £28 and 7 Eighths + Rep 8 
4273 and half 
One 9702 > ſolid Inches; 
19404 Ges! 
14553 
29106 | R 
58212 d 
ExAur TE I. LE om 
XXI. Ay vio of For Rs. 75 | 
| | Four Veſſels theſc 3238 F a Gall || 
our contain e  Jz O-: 3 7 For 9 ons carry 2 1 
ſeveral Quantities, I "A $: 1m 2 6 w 2e, for eve | 
mand the total Sum of the (5 O 2 7 Firkins carry 1 to the 
whole, —— derkins; for ev _ 2 Nader. 
Total 1 0 1 1 kins carry 1 to — 


which add as Integers. 1 
a That altho* 4 Firkins of 9 Gallons each, which are equal to 36 
| Gallows make 3 Barrel of Beer z yer a Barrel of Ale contains wg 
Gallons, ö : . 
E Exanets II. r e 065 2 1 
l n 
$3 ' Rule. > . ; 
Four Veſſel contain theſe 4 0 Newer eee 
ſeveral 3 I de-Y5 1 27 to the Hogſheads; for every 
n 19 . 39 2 Hogſheads carry 1 to the 
Butts, and add the _ 7 
Totel 26 f 54 Integers. 


XXII. Addition of Wine Meaſure. 
Tu. Pip. Ter. Tier. Run. Gal. Que 


1 . — — © — = < 2 - - 
1 — or ge — —ä— — — gy ny — — 


— 2 


— 3 1 os 
re * 


* 


wt are” 1.7 + 9-4 8 Rule 
A tain o Quan „„ rr © © 2 For every 4 
8 tities, I demand { 1 9 1 1 3 carry 1 — OY 
| . . Total. 2 1111 39 2 lons; for every 42 
| - —ͤ — Gallons carry 1 to 
Total 24 1 33 2 the Ruillets; for 


every 2 Runlets carry 1 uo the Therces for every 2 Tierces carry 1 to the 
Tertians, 


| Of ADDITION. 21 
Tertians, for every 1 and half Tertian, « 1 to the Pi e ä 
carry 1 to the Tons, and add the Tons as Integer. vi | wo 

XXIII. Addition of Dry eafures, 
Note, That 4 Buſhels make one Sack or Con:b; 2 Combs 1 as 4 

* 1 Weyz 2 Weys 1 Laſt. 


ExauPLE } 


- Chal. Qgar. Comb. Buſh. Gall. 


n E..3 Raule. 
b F $ 10 60 8 Gallons 
$ wi. , ES 0. 3 5 carry 1tothe Buſhele; 
OY + $5 3 7 for every 4 B ” 
| 69 7 WAR" Bi e =. ep 1 carry 1t6the Com 

Total . 2 ' 1” for every 2 Combe 
i the for every 4 Onnen carry 1 tothe Chaldrons, and 
add them as Integers. 


FF, 


Ex AMurLIE II. 
Laſts, Weys. Quar. By Gall. 


Collect theſe ſeveral C7 4 2 yp FOI 
Fare aw one 43 „ 6 5 Forevery 8G 
Sum, viz. | 1 7 7 carry i tothe Buſhels; 
r . Li 5 6 for every 8 Bulhels 
F — e 
Total 3 1 ters ; for every 5 


Quarters carry 1 to the Weys ; for eren vc. carry 1 to the Laſts, and add 


the Laſts as Integers. 
Note, A Chaldron of Coals is n and one Hundred of Scorch Coals, 


. 112 Pound, Avoirdupoiſe. 
XXIV. Addition of Decimals. 
Note here, the Integer a into ten equal 1 TN 


Inte. toths, 2 
*271 9 
Collect a theſe ſeveral Quan- 541 7 Kale. 
tities together, wiz 32 9 Fe ny 10 in the roths carry 
e 3b O00 Ai 8/7 1toithbeln ntegers, which add-as 
. eee 74 
8 | 
Total 872 6: | 


| Note, Decimals are uhaally Arge tg Parts 27,9 
Separatrix, , as a9 lo £305 — — Tengle 


_ ſeparated, from the In — Be 4 2 called a 641,7 
| 1 32,9 
expreſſed in t 11,8 
| 85 8 CCC 
A 5 1 „E on Bits) 
? De 3 $% TRE! . % ETD 
f 4 ; Y 22 14 5 | ; 222 „ e + * bank _ 
| | ; 0 872,6 
Note, As in Decimals, the Integes is divided-ingo 1: a Farm fo hare ba 
Duodecimals the is divided into ary (326d the Inches 
in a Foot, 18 he 1s 1 noted, in many 
in Inte called P es, 
very Second in like 


— 107 9 10”, 10 Thirds, 5 
„ e. 5 | 
D | 11 Collect 


i 7 


Ld 


i 22 Of A DDITIO N. 

þ mn Sole 

9 1. 10 10 © 11 For every 12 Thirds carry 

N Collect into one Sum the 0 5 - to _ _— _ * 

0 following Quantities, viz. | ame from the Secon 

8 7 * ; 4 5 5 the Primes; and from the 


1 ; — Primes to the In 
x c Total 29 3 11 3 add as before taught. 
: XXVI. Addition of Degrees and Minutes, , 
Nate, A n is divided into 60 equal Parts, called Minutes. | 


„which 


] Deg. Min. 
pl 7 $9 Rule. # 
| Collect into one Sum theſe 2 47 For every 60 Minutes carry 
| ſeveral Degrees and Mi- 7 59 1 to the Degrees, and add 
i nutes, viz. 9 42 them as Integers. Ces 
1 | RD 776 
Total 57 22 


XXVII. Audition of Time. | 
Note, A Year is ſuppoſed to be divided into 12 equal Months ; a Month into 
4 equal Weeks; a Week into 7 Days, of 24 Hours each; an Hour into 60 
Ibis, and a Minute inte Co Seconds. 
Years. Mon. Weeks, Days. Hours. Min. Sec. 


ExamyPLE II. Of Lime. | od 


Collect into one Sum theſe | 17 dn: 3 6 17 57 50 
ſeveral Quantities of Time, 15 10 „ es RE 
wit, „„ 
JJV 
XXVIII. Addition of Sand and Line. | 
EXAMPLE Of Sand. 2 4 3 
Neve, A Load of Sand is 18 * Buſhels. 5 E-- 
27 11 yy. Rok 5: 
Collect into one Sum theſe 18 17 For 13 Buſhels 
ſeveral Quantitiesof Sand, < 15 13 1 to the s, and add them 
Viz. e 16 16 as Integers. 
i 1 9 | 
Total 91 Ty 3 


Nate, 25 Bags which ought to be one Buſhel, is accounted one Hundred of 
Lime; bn matey Coantties, 30 Buſhels is called a Load. 
Hund, 11 CS 
Collect into one Sum theſe ? 21 
ſeveral Quantities of Lime, - WF. 25 5 Bags car 
Dix. 24 _ * % 

1 22 as Integers. 
r nies! 
S ere | r 

„ e e „ ee 


58 v4 * 1 
* 3 . 
* — * 
1 
+ « 


z% 
\ 


d of 


Of ADDITION: 
XXIX. Addition of Bricks. 
Wot 500 Bricks make 1 Load. 


ties of Bricks i into one Sum, 


3 40ͤ- 5 
Collect theſe * . 15 472 For every goo Bricks carry t 
vic. 


| Total 15 087 
XXX. ate of Timber and Plans, 


| Note, That 50 cold Feet make 3 Load. 


Loads. Feet. ö * 


3 „ eee * 
Collect into one Sum theſe 3 42 For every 50 Feet carry 1 
ſeveral Quantities of Timber, 2 28 to the Loads, and add them 
Vit. | 1 37 as Integers. 
| 1 2 49 | WO 


Total 1 2 717 | 

Nets, That in the Addition of Placks, 1 EA 
is 1 Load; of 1 Inch and half thickneſs, 400 Feet; of 2 Inches thickneſs, - 

300 Feet; of 3 Inches thickneſs, 200 Feet; and of 4 Inches thickneſs, 


150 Feet. + Wyong 
XXXI. Addition of /olid Yards. | 


Note, That in 1 olid Yard ther are 27 flid Feet | 


3 26 Nuala. 

ColleR into one Sum theſe $7 [© For every. 27 Feet carry 1 19 

ſeveral Quantities, wiz, { : = the Yards, and add the Yards . 
3 r l a 


Total 17 44 g 


XXXII. Addition of Mong. 

Nha! That J. ſtands for Pounds; 5. for Shillings ; 4. for Pence; and gr. for 

Farthings ; with reſpe& to Libra, which ſignifies a Pound, Solidus * 
ling; Denariut a Penny erer 

A BS gr. 4 
% 1% 11 3 N 
„10 1 9 2 Ty 1 to the Pence ; for e- 
12 PEE, , very 
Fre ont 
Liz, 16 7 3 20 Shillings carry 1 to the 

— Pounds, which add as In- 

Total 175 18 5 


Collect n 
{ſeveral Sums, vix. ; 


tegers. Fab 
þ dre ton gn rough his of all Sa clay, I ſhall there. 


fore conclude this Lecture with obſervin pt: - 4 


1. That.a Load of Earth is one ſolid Yard. 

2. A Hundred Weight of Nails, Iron, Braſs, tc. is 112 Pond 

"Y 222 of DEI fix Score, or 120. | 

4. A Bundle of 5 Feet Laths, 100, and of Feet is 8 
ſhould be 1 Inch ant hes in Bron a an Inch in eſs. 

S. A Fodder of Lead, in 19 Hundred and « half, or 2184 Pounds rende 


poiſe, 
6. A Bale of Paper is ten Roams 3 ese kan. 20 Quires, or goo Sheer; 
1 perfect Quire, 25 Sheets, 5 
2 9 


{ | 


1 4 


1 > ae 2 — ro 

— 82 — — — — IE 2.4 
RS 0 6 — EDS 2 2 
— Paths 3 


. CORE EIS 


——cr_— CR Int Ce IIIIESCCSID Lis 
Ss > yy : C — 
— * 7 : 


„ ar DDITION. 


7. A ſolid or Cubick Foot of fine Gold, weighs — 
- Ditto of Standard Gold — — 
| Ditto of Quickſilver — — — — 
Ditto of Lead . — — 
Ditto of fine Silver —— — err 
Ditto of Standard Silver —— - - 
Ditto of Copper —— — 
Ditto of Braſs — 
Ditto of Caſt Braſs —— — —— 
Ditto of Steeꝛpu· . | 
Ditto of Iron - — 
Ditto of Tin | 
Ditto of Marble (ũVn — 
tto of Glaſs — ET ACINES 
tto of Alabaſter— — —— . ern — — 147 5 
Ditto of Ivory — —— 1135: 
Ditto of Clay moderately moiſt — 112 
Ditte of ſandy Gravel of common Molfure — 
Ditto of Sea Water +» PE — — 54 
Ditto of River Water y ꝓꝙ 664 
Ditto of Dry Oak * 


o 
= EO * rang aa an. 4> - 


* 
r ** OY „ 1 


0 00 90 W589 e +4 


1 37. 
= $. A circular Foot contains 113 ſquare Inches, anda Seventh Lor an Inch; 


that is, there are ſo many ſquare Inches in a Circle of one Foot in Di- 
ameter, which I call a circular Foot, for the ſame reaſon as a ſquare | 
Foot, which makes a ſquare Figure, is called-a ſquare Foot. 

9. A ſolid or Cube Foot, is 1738 Inches, that is, 12 Times 144; the 
ſquare Inches in a r. Foot. 

1d. A Cylindrical Foot is 1573 ſolid Inches, and two ſevenths of an Inch ; 
— is, 12 times 113 and one ſeventh. the ſquare Inches in a circùlar 

ot. | 

11. A Cylindrical Foot of Sea Wares} is about 5o Pound and —O__ of 

freſh ann, about 49 Pound * one ad. 


| LECT. In. Of e I * 
- Suberaion 3 is — for finding the Difference of any ente dy 
„taking or drawing the leſſer from the greater, whereby the Difference 
or Exceſs (which is called 45 Remainder) will appear. 
F, Pray <what is particularly to be ge Lon herein ? : x 
M. To take care that you O32 lace the leſſer Number under the Wb. 
and by t the Units, A Se he Subtrahend, be placed under the U 
Tens, undreds, &fc. of the given Number. 
e GEES of the two Numbers are the Subtrabend, and which 3 


* 
and the leſſer the Subtrabend, as this 


baut es plain. | 
1. Subtradtion 7 en, - 
2 xa n rok TY 


| Place your Number: us the Mari, and be+ From $9 the 
ning at the right hand, ſay, 1 from 5, chere take al ae gps Nene 
ains 6, and 2 from B, remains „ 


Noie, if in SubtraRting, any want ſhould the Difference . 
28 then — the e . «6 Excels, M 


—— 9 1 t 


— next P 


ExXAUTT T. 


F 


L E. 


40 from 12 (for borrowing 10 makes" and 


2 F F a7 


of s UBT RACTION, =” 


a |  ExanPLE 1 
ö | Operator. ' Firſt; 3 from 4 remains 4 N :; . 

k 4 from e bu — 1 
. 


2, 12) and there remains 8 : third- 


ly, I Ln and 6 is 7, hom. by | Anſwer 188 retain. | 

cannot, but 10 as 

fore) 7 from 15, reſt gary Lr ebe nd 55 be. 
fo the remains i * ee 1 . 


P. Pray how { know when is performed Þ , | 
M. Al ou ol Law are proved, by 2 the Sebenbesd and Remains 


together, which will E n er ratio RO | 
Fe” Subrrah 427 of a5 
e Ou e = * — | 
the remains, their Sum will be 75243 255 E 
as in the M which being 
wa given Number, the Subtradtion 1887 remains. 
wan . 
* To : 
g 4 — ; 
rom (47215 105 Kren rom 772} $4327 
%, dle Frog" 
remains 108016 . remains 152558625 
Proof dons "if Proof 772543279 
Exaurts L » RUE Te 1 
From 19 11 | = ae ee 19 1 ts 
"i... we 229 18 9 


rem. 2 2 185 

| Proof 1g 11 
gun ur, 
„„ 
= 24 8 
ke 308. Mis 3: ho 


rem. 73 EN 


2 


Proof 27 
In theſe laſt 2 


r — 9 
— — > -x 3 


. — 


— 


8 * 
„ 2. 7. Md 


er 
. 4. fo 2 . 


26 of $UBTRA'CTION. 


Here, at the 1oths, © borrow to om the Inches, and cary 2 to the InShan 
becauſe 10 Parts 3 


VP 


IV. Sabtractiom of Feet and Inches. 9, al . 0-4 
Exaurrz I. ExamyLs II. EXAMPLE III. © f 
- Feet. Inch. * Feet. Inch. 1 Feet. Hi” 
5 rom 279 5 r rom 999 38 
f! take 165 7 take 777 11 
N _— 7: rem. 806 | 8 rem. 221 9 85 
Proof. 279 5 Proof. 972 3 


Here, at the e you borrow 12 Inches, or 1 Foor bor Bom the the Feet, * 
carry 1 to the Feet, becauſe 12 Inches make 1 Foot. 


v. Subtraftion of Decimals. 


EXAMPLE I. | Examelts II. ExamPLe III. $7208 
From 217,9 From 2754, 8 e 
take 206, 5 take 1234, 9 5 take 561,97 
rem. o11,4 rem. 151, rem. 167,05 
proof 217, Proof 2754, 8 | Proof 729,02 | 
Here you ſubtra& the whole as Integers.@— ein * 


VI. Subtradtion of Dee. * 

P. Pray what are Duodecimals ? 

M. Duodecimals ſignify twelfths, and as theſe Examples are of "Ig ta] 
and Parts, you are to obſerve, that the Inches are each e vided i into. 12 Parts, the 
fame as the Feet are divided into 12 Inches. 6 

Examrle I. ExamnPLE II. 1 an m. 
Feet. Inch. Parts. Feet. Inch. Part. Feet." Inch. Parts. 
From i2 7 3 From 92 9 9 From 7 2 g 
take o7 11 11 . take 73 1 take 27 10 10 


, 7. © rem. 18 9 10 rem. 39 2 11 


Proof 12 7 3 Proof 92 9 9 Proof 6 2 
Here, at the Parts and at 9 12, and carry 1 nes ; 
and to the Feet, becauſe 12 Parts make one Inch, and 12 Inches 1 Foot. 


VII. Subtraion of Yards, Feet and Inches. | | | 


ExamMPLE I. FExaurLE II. | Exaueie III. 5 

x Yds. Feet. Inch. Yds. Feet. Inch. <q V ads. Feet. Inches. 
From 127 2 7 From 73 „ 11 K of” 5. 
take 97 2 11 take 43 29 _ take „ ne 20.7 
rem. 1 NJ rem. 28 1 | 6 rem. 72 0 7 . | 


Proof 127 Si Proof 72 1 3 Proof © +; Ho 
Here you borrow 12 at the Inches, and carry 1 to the Feet; and borrow 3 at 
— TY. TOLD ne Ts becauſe 12 Inches make 1 Foot, and 3 Feet 1 


* » 
* 6 7 * 
* 9 5 . 4 


of SUBTRACTION. E 
VIII. SubtraZion of Cloth Meafure. 


ExXAMPLE I. __ExamPLi II. 8 II. | HTS; 
Yds. Qurs. Nails. Yds. Qurs. Nails. . Yds, Qurs. Nails, 
From 5 27 5 2 From 270 2 1 From 127 3 2 
take 39 3. take 211 3 2 | take 8 
rem. 17 1 3 rem. oss. 2 _ rem. 30 «0 
Proof 52 "7. Proof 270 2 1 | Proof 137 33 2 
8 3 carry 1 to the 


Here, at the Nails, and at 288 
Quarters and to the Yards, becauſe 4 Rn 
IX. Sha of Fh Meafare. 


ExAMPLE I. Exa MEI II. Ex auer nu. 

- Ells. Inch. 1 Ells. 5 : Ells. Inch. 
rom 2794 22 From 37285 rom 32594 22 
take 1372 26 take 27532 take 12345 23 
rem. 1421 83. 21 rem. 09722 - 2 5 rem. 20248 


Proof 2 22 Proof 37253 18 2594 
Here, at 9 you borrow 27, ME 
make ene Flemifo Ell. 


X. Subtradtion of Elk. 
1 I. 1 1 Nats. norms — 
6 * E Qurs. Qurs. * 
From 772 9 1 From 987 3 From 888 3+ | 


take 666 w 3 take 912 924 take 699 4 
3 


rem. 105 2 


- | » 
0 
2 
m 
N 
vw 
= \w [ww 


= 

Proof 772 3 Proof 888 3 

Here, at the Nails, 2 n becauſe 4 Nails 

make 1 Yard. At the »—— ark _ _} A, 
Quarters make one Eg | 


XI. eee eee 8 


" Exanyre I. Exauets IL,  Exauers III. 
od Fath. Feet. Fath. Feet. * Fath. Feet, 
729 4 From 999 3 rom 3279 4 F 
rake 499 $ take 777 i, . tike1999 3 
| — 
rem. 229 8 rem. 221 — 5 LIB rem, wat Ti 3, 
Here, Ce a Tens i wth | eee 
make 1 Fathom. x08. 2 Poke. 
| Sab traction N 
Rxanery 1 * ExaueLe II. = 
1 Poles. Feet. y Poles. F ect. 5 * 
rom 729 14 rom 987 13 
take 768 1 . — 


| Proof 729 14 Proof 987 | n 
Here you 5 10 Fee and} fot th Pac, nd ry becauſe 16 Feet 
n Statute Pole. 3 1 | 
— — £ 9 4 | 5% 7 3 > 3 XIII. 


q 2828 Of SUBTR ACTION. 

i . Subtradjon of Woodland Poles. _ 

{1 EXAurt J. ExAurTE II. Ex aur IM. "+ 

ö Fe Poles. Feet. p Poles. Feet. _ Poles. Feet. 

| From 972 10 rom 275 11 rom 

I} fake 699 17 take 195 15 ak. 8 13 

rem. 272 11 rem. 0 ig m, © 
3th Proof 972 10 Proof 278 11 Proof 299 13 | 
F Here you , 18 from the Poles, add carry 1, becauſe a wakes | 
i '* XIV. Subtradtion of Foreft Poles. | 
10 Exawers I. Exaneln I. Examyrs III. 

tl | 5 Poles. Feet. | Poles. Feer. Poles. Feet. 

bi From 1234 15 From 2z22z 19 From 777 13 


take 788 20 take 211 20 take 237 1 p 


ECTS — — 1 


| 

. rem. 445 16 rem. oo 20 rem. $39 1ix 

15 Proof 1234 15 Proof z 19g Proof 7 . 

N Here 6 and carry 1; * 21 Feet make 4 Foreſt Pole. 
| | LE 2 
"0 XV. Subtraftion of Chains and Links. : 

1 Exaurt E I. _ ExameLe II. ExameLE III. 

# Chains. Links. Chains. Links. Chains. Links, 

00 From p72 65 -From 27 bc. From 279 8988 

a make 37 3 take % 99 ee x76 94 

1 rem. 34 67 rem. 7 86 rem. 102 84 | 
| ) Proof 72 65 Proof 27 85 Proof 279 88 | 
1 . 1 15, and carry I, as in Integers, becauſe 3 Links make 1 


— Soy nin 


. XVI. Sabtraction of Miles, 22 Chains a Nn Se, 

| ExaneLy J. Exanrii ll,  Exaneeiy m. | | 
=; Whey: $,.4 2 From 29 4: 13 9 127 6 5. 2 

„ take 5 7 9 3 ae 12 7 8 3 ne 99 7 93 

0 — — — yo 5 
"WF rem, 1 2 5 3 rem. 16 4 1 2 rem. 27 uh 5 3 5 
M; Proof 7” 2 5 2 Proof 29 4 7 1 Proof 127 6 5 2 

Cl! | Here, at the Poles, Bun 4, at the Chains you 1 * 10, n 
"FA - borrow 8, becauſe 4 Fler is 1 Chain, 10 Chains is 88 
. ** 1 2 
88 XulI. Subtradtion of Degrees, LA Miles, ov Por 
Y Base I. 0 ſn Exauriz 

Th From 27 18 3 4 From 17 12 5 From 29 15 4 
ö | take 14 19 3 7 take 99 18. 2 2 19 2 7 

8 | * — — 
5 rem. 12 IF 1 5 rem. 27 — 7 tem. 97 is '2 6 
1 3 Proof 25 ol „ Proof 127 12 1 Proof 29 


Here Fane abe: lle, 3 Mf ee ont NPY 
e 3 Miles 1 League, Ae 


of SUBTRACTION. 
XVI. S. ne- of Degrees, Minutes, and b. 


ExAurrz I. Exaurts II. \ Exaueers III. | 
Deg. Min. Sec. Deg. Min. Sec. . Min; Sec. 
From 102 40 49 From 221 47 23 From 47., 49 
take 97 57 54 take 127 8 take 19 49 $3 

| — : ; 1 
rem. 4 43 58 rem. E 9 . rem. 7 55 


Proof 102 40 49 Proof 221 47 23 Proof 28 '47 49 
Here at the Seconds, and at the Minutes you borrow 60, r. 
. PINOY ente 6o e, e 2 


Hour. 
XIX. Sabtraction ſquare Fret and ſquare Inches.” 
ExAamPLE I. ns H. EXAMPLE m. 
Feet. Inch. Feet. Inch. Feet. Inch. 5 


From 729 ig From 927 o From 535 139 
take 672 141 take 526 135 rake 2/4 I 


rem. 56 22 rem. 400 084 rem. — 


Proof 729 19 Proof 927 7 
Here at the . — borrow "Fa 07.3 1 r e o7 144 
ſquare Inches make 1 AN uare Foot. 
ubtration of ſquare Feet and long Inches.” 


ir J. Exauris II. XAMPLE . 
1 Feet. Inch. 1 Feet. Inch. 1 Feet. Inch. 

rom 12 | rom 271 © | 5 

take <4 * take 136 2 cake 449 78 5 
rem. 33 8 rem. 134 7 rem. 1086 6 


| Proof 13 7 Proof 271 5 4 
Here at the I Berra rab, wk 
are each 12 Inches long and 1 wide) make 1 ſquare Foot, 

XXI. Subtrajon of ſquare Yard Meaſure. 


ExamPLls I. ExamPLE II. | 8 
Yds. Feet. Ne. | Yds. Feet. 


From. 73 From, g2 - 
take * ; take 57 F 


rem. „ #- rem. 34 4 


Boy 0s Bhs ll tenor all a 
M ot 1, De 
XIII. Subtradion of 
A * EKExAurrn 
29 : 12 72 20 
take 49 25 
2 08 22 rem. 22 22 rem. % 22 


— 


| « 1 9 10 1 
cu Lud Here at 77 05 Fen you bowow 27 07 er carry „, fold Feet make 1 


r . w 


as &f SUBTRACTION. 
2 XXIII. Subtrafion een as of Floring, &c.. 


x Exavivis I. XAMPLE II. Exaneie III. 
5 Saqu. Feet. Squ. Feet. a Squ. Feet. g 
* From 25 98 From 29 11 From 127 86 
| take 15 99 take 21 75 wmke 97 99 
1 —— — . — m — — + age 
10 5 rem. g og rem. oy 80 rem. 29 <A 
1888 | --Proof 25 98 Proof 29 11 Proof 127 85. by 
6 . Here at the Feet you borrow 100 and ry 1, becauſe 100 ſquare Feet make 
1 Y'Square of Work, as of Plooring, Roofing, Tyling, &c. 13 
Hl "XIV. SubtraZ7ion of Land Meaſures. I. Of ſquare Statute Poles. 
a! Examels IJ. Exaurrz Il. EXAMPLE III. 
ii | Poles. Feet. Poles: Feet. ' Poles, Feet. 
Wi 1 120 From 275 51 op %% 
5 7 EV 
"FR | real? i 65 240 r Tonk: 23 271 
9 | rer 120 Proof 275 51 Proof 123 270 
9 Note, That altho' a Statute ſquare P bs We 4-08 272 ſquare Feet, and one 
70 5 85 TOY vet in theſe Examples e of a Foot is rejected, as it 
8 | is in Buſineſs, 44 the ſquare Rod or Pole is allowed at 178 ſquare 
0 Feet > therefore at the Feet, borrow 272 and catry 1. 
4 | II. Of Woodland Pols. 
mh | Basa l. Exam II. ExxU¹urIE a. 
$7, | Poles. Feet. | Poles, Feet. | Poles. Feet. 
bed : | From 70 311 From 217 199 From 279 138 
. * take 36 320 take 120 220 | take 172 219 
[ . 318 rem. 96 303 rem. 106 W. | | 
£ in \Hhoof. 76 2314 Proof. 217 199 Proof. 27 38 ; 
; . Here at the Loles you borrow 324 and carry 1, becauſe 384 . Feet make 
6 1 Woodland Pole, 8 1 * 1 
155 . O oreff” Po by: . 1 5 
Fl os AMI I. N _ Ex ue III. 
7 : Poles. Feet. Poles. Feet. oles. Feet. 
— 82 9 From 594 322 From 223 138 - 
; take 71 439 take'437 % e f 375 * 
rm. 10 2 | _ den 456 wes | 8 een. 47 N. ne. > 
Proof 82 Proof 5 N 
Fat] eee 2 25 15 ite . Err due ay 
Ore — Ee 
XXV{ Wen 1 er. 
ExAytLE : III AMPLE II. "Exam 
Acres. Rds. Poles, Acres. * Rs. Poles, Behar 
From 127 _ = th From 47 1 27 From 120 LON 
take 93 3 39 take 18 3 38 taken 1 35 
rem. „* 2 % wen . ? | rem. cs 124 4 | 
Peer yn: Gr Petey | Picof izo 1 9, 
Heere at 3 cw 8. e 15 7 d at the Roods bees toro 4 e 


> - 
be > 


——̃ ——ͤ— | AD 


. 
3 
ö 


1 Exam eren 3 
Mea 3 ple 5 a; the Sallons b * 


4 


Of SUBTRACTYOW of 
carry 1 to the 42 which ſubtraR as Integets, becauſe 46: Poles make 1 Rood, 


and Roods 1A 
y 5 ee x » Subtraction of Troy mikey. 
Examyrte I. ExaurtE II. , Exameys | 
B. Oun. Pwt. Gr. 5. Oun. Pwt. Gr. B. Oun. Pwt. Gr. 


From 25 9 14 17 From 218 17 12 From 127 $5 5 
take 1 in 19 IF take 17 10 19 ; take 23 10 10 17 12 


rem. of 9 14 23 | rem. 03. 9 18 22 


Proof 25 9 14 17 Proof 21 8 8 17 12 f 


Here at the Grains you borrow 24 ; at the. Penny. Veg o, gre 12 at 4 
Ounces, becauſe 24 Grains make i Penny Weight, 20 Penny Weights 1 
Ounce, and 12 Ounces 1 Pound, © 


XXVII. Suberacbion 4 Apetecaric Wight, 


7 nn 25 2 : 
am.” 45 3 * f 2 
— — * * * 4 
Py 3 1 OY 


ExameLe IJ. Exampie Il, 

B. Qan: No the Oe. * fin | B. Oun. Dr. Ser. Gr. 
From 12-9 4 1: 35 : From 187 6+ 3 1 17 
take 9 ae 2 19. take 99 w 7 2 1 | 
| rem. 2 a 9 #4 1 16 3 rem. 27 85 5 19 


— BL 


es 14 — — — . 


| aint 

Here at the Grains you borrow 20, at the Seruples 3, at the Dramg 8, 5, and 
12 at the Qunces, becauſe 20 Grains make 1 Scruple, 3 Scruples: 1 8 
Drams 1 Ounce, and 12 Ounces 1 Pound. . 


XXVIIL. Subtradtion of Averdupoiſe Weights, ant 

1 Exa ura I : 

Hun. Qurs. 1B. Oune Dr. Hun. Qurs.#. Oun. Dr. . | 

rom 27 2 21 13 6 From 25 541 4087p 10 X | 
take 21 3 27 - $$$ : take 17 9 24 14 12 


A... 


rem. oF 2 41 33 „ > rem. o lar CB Fark Tp. 4 
— — — cc,” —̃ mm —„— | 
Proof 27 #; 21 d Proof 25 1 7 13459 
— 4 5 
Here, at the Drams and ar the Ounces. you bomow 6 at the Pound: 28, and 
4 at the Quarters, becauſe 16 Drams make 1 Ounce, 16 5 28 : 


——— — 


Pounds 1 . of a Hundred, and 4 Quarters one Hundred. 
i XXIX. SubtraZtion Ul Beer 


125 amPLE I. 0 | 

"":.-— Rider, * Pak Quay 5 ö 

From 3 j 
take 18 2: . | _ - . | 

55 — ——6 — 
r a IE. 2., 2 BL. 58 : 

© "Proof 35” Vn OR ͤ ͤ 00s IE 7. o 4 

& oe 2 ans 44a. wo 8 ; ere hen 

In Example l, at che at the Galfons, Pede Filed e 
at the Kilderkins, b 4 arts tn; Gallon, 9 Gillþns 1 Firkin, 2 Fir. 
ios 1 Kilderkin, and 2 * iſderkirns T : | 


3, bead 63 Gallons make 1 Hog- 


+ 


32 o SUBTRACTION. 


XXX. Cubtrattion EY Wine Meaſures. 


ExamPLE I. 


Tuns Pipes Tier. Gall. 


t 


take 52 11 2 


— > 


* 


"G9. 2 


ExamMPLE II. 
Tuns Pipes Tier. Gall. 
35 From 20 o 1 27 
40 take 35" ii 46 
37 rem. 4 „ „ 28 
7 Proof 20 © 1 27 5 


Here at the Gallons you borrow 42, at the Tierces 3, and 2 at the Pipes, 
becauſe 42 Gallons make 1 Tierce, 3 Tierces 1 Pipe, 2 Pipes 1 Ton. 


XXXI. Subtraction of Dry Meaſure. 


ExAMPLE. 

Quarters Sacks wore Pecks Gall. Quarts. 
From 3 1 
e 39 2 ; 8 
I 8 ˙ꝛ. = 4 
Proof 828 


Here you borrow 4 at the Quarts, 2 at the — 4 at the Pecks and Buſhels, 
and 2 at the Sacks ; becauſe 4 Quarts make 1 Gallon, 2 Gallons 1 Cn 4 
Pecks 1 Buſhel, 4 Buſhels 1 Sack, and 2 Sacks 1 Quarter. 1 


o XXXII. Subtraction of Timber. 1 | 
Exaurr I. ExaurLE II. ExAMUrIE III. 
- Loads Feet 5 Loads Feet 1 Loads * 
rom 123 44 rom 57 38 rom 75 3 
take 117 49 take 26 39 take 25 47 
rem. oo 45 rem. 30 49 rem. 49 41 
Proof 123 44 Proof 37 38 Proof 75 38 
1 Here at the Feet you borrow 50, becauſe 1 Load of Timber contains 50 ſolid 
cect. 
XXEML Selvation of Shak 3 Jeb obiab-- -- 14. 5 
Note, 600 Square Feet at one Inch thick, make 1 Load. 1 0 
Ex aur J. ExAurTE II. ExaurLz III. 
7 Loads Feet t Loads Feet - Loads Feet 
rom 127 425 From 372 472 rom 725 500 
take 38 599 take 263 525 take 632 584 
rem. 88 426 rem. 108 547 rem. 092 516 
Proof 127 425 Proof 372 472 Proof 725 goo 


Here at the Feet you borrow 600, becauſe 600 Feet make 1 Load, as aforeſaid. 
Note, If the Thickneſs of Plank be 1 Inch and half thick, then borrow fa 


if two Inches thick, . if three Inches thick, borrow 200 and 
* 1 Inch and 


; ace i 2 Inches : 
2 Inches 
200 Feet at 3 Inches 


| If four Inches borrow 150, 


C4 Inches 


«. of 
8 


thickneſs 
NP 
ME 1 i 


els, 
©, 4 


ſaid. 
| 


of SUBTRACTION. 33 
XXXIV. Subtradion of Bricks. | — I i a 


155 Note, 500 make 1 Load. mt, HA Rp x 
 ExamrLe I. | 8 II. Exauplz III. 
Loads Bricks 1 Loads Bricks, Loads Bricks 
From 2 t rom 14 % | From 23 372 
take s 3 take 21 451 take 14 428 
rem. 13 492 rem. O01 106 rem. os 444 
Proof 27 491 Proof 14 o Proof 23 372 


make 1 Load. 


Here at the Place of Bricks you borrow 500, and carry 1, becauſe 500 Bricks | 


XXXV. Subtration of Lime. 


ExameLE I. Exaurrz I. Exanera il. 
From 27 19 From 22 1 From 18 15 
take 14 24 take 17 21 11 21 
* — — 
rem. 12 20 rem. 04 23 rem. 06 19 
Proof 27 19 Proof 22 19 Proof 18 1 


- 
4 


| 


Here at the Bags you borrow 25 and carry 1, becauſe 25 Bags (which ought to 


be a Buſhel cach) make a Load of Lime. © 
| XXXVI. SubtraFion of Sand. . 
ExAurTE I. E xAMrIIZ I. ExAurtz III. 
Loads Buſh, Loads Buſh. © Loads Buſh, 
From 18 16 From 21 11 rom 29 12 
take 15 17 take 20 16 25 Ig 
rem. 02 17 rem. 00. 13 rem. 03 15 
Proof 18 16 Proof 21 11 Proof 29 12 
XXVII. S. ra e of Time. Ws 
EXAMPLE. | . 
Months Weeks Days Hours Min. Seconds. 
From 11 | 8 20 52 % {+ 3 i: 
take 10 3 26 23 39 59 
rem. oo 2 21 20 41 34 
Proof 11 2 20 20 41 63 of 


M. As I have now given you a ſuflicient Number of Examples, of all-the-wa-- 
rious Kinds of Buſineſs in general, and which I think are much more copious 
chan has been yet taught by all che Maſters that have wrote on Atithmetic, ſhall - 
now proceed to Multiplication. o. 

r 
P n | 9 255 8 EA Ws 
T. M. ultiplication is meant an Increaſe, and therefore to multiply 
increaſe from a ſmall Number to a ; and which being fave 
more than the adding of divers Numbers together. io ee 

3 4 For 


For if 3 times 7 be added er the Sum is 21, as in the Margin: And 
if 3 be multiplied into 7, the uet is 21 alſo; Hence tis plain that Mul- 
tiplication is nothing more than a compendious Manner of _— Numbers 
and therefore may be called ſhort Addition, | 
P. Prays/ what is principally to be obſerved herein ? 7 
— M. Three Numbers or Members; which are called the A Wo; the | 
18 1 Multiplier, and the Product. 
1 P. Pray, what is the Multiplicand, Multiplier, and pubs? 0 
N. In every Multiplication, there are always two Numbers given to be mt | 
tiplied into each other, which are called the "Multiplicand and the Multiplier, or 
Mulplicawor, either of which being placed uppermoſt is called the Multiplicand, | 
| and the lower the Multiplier; as for Example, if & be multi- 
A 8 Multiplicand 3 into 9, as at A, then 8 is the Multiplicand and q the 
*. Multiplier ulti plier; or if 9 de multiplied into 8, as at B, then g is 
i the Multiplicand, and 8 the Multiplier, and e Number © 2, 
* 72 product ariſing hy g times 8, and by 8 times , is called the Product. 
I, | But however as it is beſt to make the greateſt Number of the 
"Th Bo 9 Multi plicand two, the Multiplicand, therefore it is moſt uſually done, ob- 
= | | hes RR ſerving to place the Units, Tens, c. of the Multiplier, un- 
| | der the Units, Tens, Sc. of the Multiplicand. | EE 


ö j . 5 . Multiplication of Integers. | | 

he) P. Hau is Muli 3 N 
4 M. The Multiplication of Integers is perſormed by the following R Rules,” 4 

ba Ny R VL E I. - 
5 Write * the Multiplicand and Multiplier under each other as aforeſaid, and- 

5 draw a Line under the ultiplier to ſeparate it from the Product, _ ariſes from 


its fipſt Figure. 
T II. 


Mul every 11 e of the Multiplier into the Multipticand, obfervin as you 
i ur —— — every Ten, to the next Place, and ſet the Remais oo 
it, and che Produdt ariſing fromthe ſeveral Figures of the Multiplier being added 
together, their Sum is the generat 33 2 e whole Multploagion, - 
un | 
When the Multiplier conſiſts of many 3 as in the foltowing 8 
the Product ariſing from each Figure is to be placed by its ſelf in ſuch manner, 
that the firſt or right hand — — thereof may ſtand under that * of the Mul- 
tiplicator from which the ſaid Product ariſes. | if — 
Theſe will he made familiar by che following Example. 0 
| EXAMPLE. Multiply 725 4, by 7349, which place as in the |” Sel 
gin with 9 the firſt figure: of the- Multiplier, and 
7254 maleiply alf che Fi in the Muftiplicand as follows. Firſt ay 
7349 2 is 36, ſet down 6 and carry 3, for the three Tens; 
then ſay 9 times 53 is 45, and three F carry is 48, ſet down 8 and 
65286 A ! then 9 times 2 is 18, and 4 J earry is 22, ſet down 2 
29016 B = n then ꝗ times . "__ 


21762 C laſt in the M n re 
50796 RS being the will be 65286, as at A. Proceed in the 
— —yen repre. ner to multiply the remaining three Figures of che 


26 Of MULTIPL FCATION. 
7 
_ 


* 
- — 8 = 
— — 
8 — —— 


py 
e 


— —ͤ—ũ — — 9 2 

—— ß j —— 
— 2 — 
cen td vw * 


— 


e „ 


53.309,46 4» 3, and 7, into the Multiplicand, and their Products will 
— as at B C and D, and which with that of A, being added: 
gether, will be 53,309, 64, the ProduR required, | . 


Rur IV. 
When Numbers given have one or more Cyphers 4 Hand. Mauls. 
tiplication may be —2 without R egard being had right he until 
che Product of che other Figures be found, to which hey are then to am > 


T Bo 7 Bow 


other ez e Cyphers 


44 


8 ug 


Of -M ULTA P L1 CAITION. | 


— As for Example, Dr 17 4 60, as at 4 

A; 2790 by 590, as 3 237000} 25, a t 12 
C3 j wick being pl Nei as in the Margin, and 604 
Multiplication of the fignificant Figures being — 


made, Withdut any Regard being had to the Cy- 102 Wit 


phers ; unto the Sum of their Producte, annex or 


add thereto as many Cyphers, as belong to both ThE TIN 


which 1 the pig e 1395000 3 and ſo in gc x 6-508 225 1 

by the Ad dition of 30 Cypher, beoaging Mul 

made 5925000, he 4b 
Ruiz: 


When Multiplication G e 


„ 


france, 
at A, B, C, which ari 
multiplied into the Multiplicand, 
the N iu the e, 


Product 3 6665, is produced wry the Produs. - - 
2 110 U 1 15 and 2 of the Mul tiplier, 


+ w |n lo] 


| The Uſe of this" Table is e. 
en che Product of 8 is requir- 8 


3-as for In- ; 


a 4 185490 
9.4 G42 


Multiplicand and Multiplier: ſo to 102, in Ex- be 
ample A, you add one Cypher, making the Product — 
1020: and in Example B, to 1395, the Produce 1 de 

of 279, multiplied 54 5, you add 3. Cyphers, 25 f 


22215 
— 2 


* being hadꝰto is 9215 


3.2474 


; Look 2 the Side and 


on the T againſt* thoſe 
ae 8 Angle of Meeting 
is 72, the Product required. 80 7 


1 


_— is 63, and 5 times 12 i 60, 
e Angles of Meetin will 
aud, and 0 e ers. 


828 


4 
b; 


36 Of MULTIPLICATION. 


: : ExXAMPLES for Practice. 5 

4 5 Exaurrz I Exaurlz II. ExAUrLE III. 

| | Mult. 27960 - Mult. 972403 M.ͤult. 7235 

f „„ 30007 by . 1000 

| 5592, 00 Prod, 6806821 7235000 Prod. 
"ff — 2917209 — — ; ws 
1 29178896821 Prod. | i | 
10 In the firſt Example I contracted my Work, by placing the 2 of the Multiplier 
1 60 under the Units of the Multiplicand, which ſhould always be done, when the 
1 ther Figures of the Multiplier to the right Hand are all Cyphers. In the ſecond 
1 hats I contrafted my Work, by omitting of the Cyphers in the Multiplier, 
00 and maliptying caty by the 7 and the z. the third — I add three 
1 Cyphers to the Multiplicand, becauſe one neither multiplies or divides. 
ut | Multiplication of Integers may be performed without giving any Trouble to 
0 the Mind, in carrying on the Tens, according to the Rule I, as follows. 
We! i * EJTAM LI I. wt | „„ 


Wh Multiply 8342 by 7, as in the Margin. 3 : 
| Operation. Firſt, 7 times 2 is 14, which ſet down; then 7 times 4 


1 8342 is 28, which ſet down, 2 before the 1, and 8 under the 1; then 
Wl 7 times 3 is 21, ſet 2 before the 2, and 1 under; then 7 times 8 is ” 
Au | | — my before the laſt 2, and 6 under; laſtly, add the two Numbers 52214, 
10 | 271 and 618 together, as they ſtand, their Sum will be the true Product re, 
WH |! 18 quired. | | 2 | 
3 58394 


— Ex aur II. Multiply 98254 by 3729, 28 in the Mar in. | 
| ? Kue Operation of — is the 


98254 5 ſame as the laſt, only it is 4 times repeat. 
3729 ed; and when the Product of any Figure 
— 1 is leſs than 10, place a Cypher in the. 
871436 { Produdt of the g. | Place, where if it had made 10, or more 


1285 than D 10, or above 10, 
110108 ? Produtt of the 2. | muſt have ſtood, as you will ſee in the 
ee TT: Product that ariſes by 2, the ſecond Fi 
: | PR 7s 
220112 prod of ch ; A wy | * 
e RP wh | | a ge 
366389165 Produ& of the whole, For à Progf of this manner of works 
1 1 ning, I have ſubjoined the ſame Example, 
98254 A © worked after the common Method, as 
- 3729 | | | at A. | N 
884286 ProduR of the 9. 


196508 Produ of the 2. 
687778 Product ofthe 7. | | | „ 
294762 Product of the 3. 8 - 
366389165 Product of the whole as before. 


As I have thus explained the Multiplication of In , you are to obſerve, 
the Mal 


that therein is this Analogy, iz, As an Unit is to tiplier, ſo is the Mul- 
tiplicand to the Product. | | e 


p. 


TT LEES. e: 


- kj; 


d. 


11 


SOS 


|} 


„„ year. I 
* ; "7 6 * 2 b 4 7 
2 * * 5 


* 


P, 


Of MULTIPLICATION. 


P. Pray e 1 L 

M. I Til this ror 3 one Load e colt 30 m. 
if how mock will 1+ Lond lied by $0 Shillings, in the biggi, 62 

I2 mu 4 . 
the Product, 600 Shillin or is the Ay wer : Na one ad Ss A5 
being canfidered as an nit; bears the ſame Proportion to 58 Shil- 
— 5 the oy , as 12 Loads the Maltpicad, doth. to 6 7 
in u : 

P. 'Tis very trut, Sir, pray proceed, for pe date MAIL CALLIE 6" 

M. The next in order, is to ſhew Sd kn 5 on ome” 
your Multiplications as follows. 15 Seas Gre Rags 


Cera To'm dp ay ow pp. 
Rate. Set down the Multiplicand twice, the RT one being | 
removed one place, either towards the right or left Hand, as at 1 $47 547 * 
A and B, where at A tis placed, one place towards e 547 $47. 


Hand, and at B one towards the ne — — 
: 1 PAY He 1 6ot7 
r E 


ben II. To 41 any give Nome, 2 7925) by 12, 
13, 14 3 

Rule. Multiply the Figures in the Multiplican d, oF the Units in the Maher, 
obſerving, as you ILA. to add that Fige - * the Multiplicand, Which 
next on the ti tight d, to the Product of | e Figure you 'maltiply by. As for 
* multiply 7925, by 14, as in the ee 

4 times 5 is 20, ſet down o, _— 2; then 4 times 2 1 . dcba 

8, and 2 L car F- 16} and 5 at bas the next Figure N 7925 
Hand of 2, you are then multip| 7 — make 15, . 5 
und carry 1 3 then 4 times g is 36, andy _—_ 1 — 
next Figure on the Right at 6, is 39, ſet down 9 110950 
4 times 7 is 28, and 3 I carry, n. nar Blown Ag — 
Right at c, is 40, ſet down o and carry 4. Now, as there is no more Figures in 
the Multiplicand, to add the 4 carried unto, therefore adding the 7 to the laſt 
ah wr {ce d, makes 11, which ſet down, and the Product is 110950, as re- 
quire 


ConTRACTION Ul. To multiply any given Number (abel 9974) by 111, 
112, 113, 114, 115, Ce. 

Rule. Multiply the Figures in the Multiplicand, by the Units in the Multiplier, 
and as you PY . the Multiplicand, 17e ft next on 
che right Hand, the Produc of the Figure you malply by as for le, 
multiply 99725, by 115, as in 1 N e e 

Firſt, 5 times 5.18 25, ſet down 5 and carty 23 chen ö TH | 105 


10, and 2 I is 12, and c at a 0 1 ſet down 7 — 9735 
then G ties 7.5 360 and 1 Trg is 6, and 2 at 55 38. 221. 115 
is 3 4 . times is 45s ah 

k HEE and 7 at TEES at 1 55 2 dont 7 11458375 
e and 5 I carry is 2 9 at dis 59, and 7 * r 
c is 66, ſet doum 3 6T ar, and ar 8 . | 
24, ſet down 4 and carry 2, which bein 1 I which 
down, and which makes the Product 1140 Foy 

ConTRACTION IV. 1 Y; i ven A 0 Nearly by 101, 

10a, 103, 205 
Rule. Multiply in the Mi Ah the Units of the bellen 


and as you 4 that 1. our Aan trad. that ſtands nex: the 
e 3 ba e e e e ws for 
e e HA 


_ J id * * 
SS e * . 
F 7 1 1 8 * - * > 5 Fi £ 


A *. 


3 Of MULTIPLICATION. 
fedeba Firſt, 9 times 2 is 18, ſet down 8 and carry 1; then g times i; 
— 27, N. I carry is 28, ſet down 8 and carry 2; oa Sr hf 
109 35, and 2 I carry is 38, and 2 at @ is 40, ſet down o and carry 4; 
— theng times 5 is 45, and 4 {carry is 49, and 3 at 5 is 52, ſet down 2 
79072088 and carry 5; then ? times 2 is 18, and 5 I carry is 23, and 4 atc.is 
— 27, ſet down 7 and carry 2; then g times 7 is 63, and 2 I carry is 

65, and 5 at dis 70, ſet down o and carry 7 ; now 7 I carry, and zateis 9, ſet 
down 9 ; and becauſe you have nothing to carry to the 7 at /, therefore ſet down 
5. and the; Produt will be 7907 2088, the Product required. WE 28 tho 


2 II. Multiplication of Decimals, : _ bg 
Mt, Multiplication of Decimals, both in placing the Muliplicand and Mali. 
plier, is the ſame as the Multiplication of Integers, only when your Work is 
completed, you muſt obſerve, that with a daſh of your Pen, you cut off as many 
places of Decimals in your ProduR, as there are places of Decimals both in your 

ultiplicand and Multiplier, and in caſe of want in your Product, prefix Cypher 
to the left Hand, "| NT . 

It is alſo, to be obſerved, firſt, That it will be convenient to make that Num- 
ber the Multiplicand, which contains the moſt Places, though ſometimes' it may 
be leſs in Quantity: Secondly, that if the Multiplicand and Multiplier. be both 
Decimals, that is, both Parts of Integers, the Product will be a Decimal. 
Thirdly, if Multiplicand and Multiplier be mixed, that is, Integers and Deci- 
mal Parts of Integers, the Product will be mixed. Laſtly, if the Multiplicand 
and Multiplier be mixed, and the other a Decimal, the Product will be ſametimes 
mixed, and ſometimes a Decimal. _ So ths; 


| ExamPLE I. E xAurE II. 'Examels I, 
Of Decimals alone. Of Integ. and Decimals Where the Multiplicand 
1 27432 I 732345 | is mixed, and Multi- 

„„ % Plier à Detimal. 
EE — 72,072 
22295 361725 „ 

_ 144650 44 
52024 n Joesi 
— | 3640350 
Facit 5299016 _ Facit 9042125 S150 
AST 2518693594 


In EXAMPLE I. of Decimals alone, the Product is, 5295016, that is, it 5 


In ExameL III. Ihave alfo cut off 3 Tice of Decimals beca ue cher ar 
e Multiplier, arid the Product is 25 Ins 


diately ſhewn,. as by multiplying the 2 5 N into 


MULTI EAT TOM 1 
6 is a half, 4 is one third, 3 is one quarter, 2 ĩs one ſixth, band half one tighth; | 


8 and 1 one elf —— In this kind of Mukipication ther Ef fret Varina ; 
" follows. . 55 ef 150 : FR 
1 I. 7. 1e Por, nabe, and Parts, nw Tek 0 emer A 
0 left Hand, and for every one that remain 
722 that the aliquot Multiplier can be had in 
5 the like to the Parts, c. | * 
U. In Example I. 6 being contained t. 
5 12, I therefore ſay the two's in 20 is 
ny two's in 8 is 4, and the two's in & i155 
* — the Product is 10 Feet 4 Inches, „ 
Iu In Example II. 4 being contained 3 times 
gs in 12, therefore I ay the chree's in 16 is 5 
A times, and 1 remains, ſet down 5 under the 16 2488 
10 then the 1 remaining, being a Foot, equal to 
21 12 Inches, I add it to che 8 Hes which makes 
1 20, and then ſay, the three's in 20 is 6 times, 
nd ſet down 6 under the Inches, and carry the z 
50 Inches remaining to the Parts, which 2 being 
99 equal to 24 Seconds, and added to the 7, makes 
8 50 31 Seconds, wherein' I find three 10 times, and 
1 1 remains, Uhereſvre I Se down to 
1 Seconds, and che 1, being one third 2 85 
0 aliquot Part, is equal mg Seconds, the 


ae wo 5 Fee, e e, 10 Parts, 4 Se- 
conds 

In Example III. 3 Inches being contained 
4 Times in 12, 1 therefore ſay the fours in 27 
is 6 times, ſet 6 under 27, and 3 remains, e- ay 11 
qual to 36, and 11 is 47, which contains * OR 

11 times, fet 11 under Inches, and remains 3, N FITS 
contains 4 11 times; ſet 11 under Parts, and the 

of 4, the aliquot Part is 6qua} $9, 3 Seconds, and. the Fo ere 
Inches, 11 Fut 3 Seconds. 


IL. To Alo Feet, Inches — nd Parts, IKE 4 


Fell. Firſt Plato « Oyphies Sera of an Integer, under the Parts of the Mul- 
dplicand, and the Inches of the Mufti plier, one "ig 
Secondly, multiply the Inches of the Maltiplier, into the 
of the Multiplicand, s if they were Integers or whole N 

every 12, and Inn a LEI 


4 
31} 
4:4 
14 
by * 


mulyp| by, Se. 
Toi — by Parts, T have read a of he 
foregoing Es 5 on 1 mY 
I . it =p 2 1 E L e vr, "Aj 1 
Px. 3 32 L. R , 
ba TS *Y . 
: * 23 7 3- or *. | IE 
: Sur 220 PR a þ ; FE 124 2 


| = 3 5 kd . 1 8 n. 


\ | 


. FI 


40 o MULTIPLICATION: 


and 3 I carry is 51, ſet down 3 and carry 43 then 6 times 20 is 120, and 41 
— 5 124. 5 there is 2 times 12 and . remains, ſet 4 under the Inches, 
and 10 under the Feet, and the Product is 10 Feet, 4 Inches, 3 Parts. 
By either of tlieſe Rules, any Number m 4 be readily multiplied, when the 
Multiplior is an aliquot Part of a Foot: But when the Multiplier 1s not an aliquot 
Part, then the Operation muſt be done by the laſt Rule, which i indeed is general: 
2 Fer the ready finding the T yh 4 up Prodadt, "tis beft to make a mw 
 Tavekves, axd ta ge! it ah i 


> a ee 1 Aa 


a 4 . 


III. 7. 0 275 Feet, Inches, and Parts, by Parts. 

Rule. Ly Place” a Cypher 25 the laſt Place of the Multiplicand, We 
an Integer; and * another Cy Tx: in the Place of Inches, and then the nts 
next fo 5 iq . right Han 8 une the Parts of the 

lier, in —_— carrying 1 for every 12 as before. 

5 e e 6, ar 3 
| hi TE 2 104, wherein 1 have 12, 8 times, and $ re. 
Multiply. 35,01 e mains, ſet down 8 and carry 83 then 9 times 

NY 0 EY and 8 I carry is 233, W 
— _— | 12 19 times, and & remains, ſet down g 
— — 3 19; Now as the whole Multi } 
| 1s en and 19 remains, take 12 out of it, and 
there remains 4 ſet down under Inches, and 1 
for Sab 1555 e he Fer and the Produ&t will be 1 Foot, 7 Inches, 9 Darn 8 


To ninhiph For, Inches, and Parts, by Inches and Parts. q 
Rate, Firſt, place a Cypher under. the laſt Place of the Multiplicand, inſtead 
R - an Integer, ap the Inches and Parts in their Places, towards the right Hand. 
ag LM the Inches in the Parts, Inches, and Feet, carrying 1 for every'12, 
hs pb fil 11 — into the A Inches and Feet, * * 


© 


ſame ener 


7 Tx yso wer erfry GW” rr ee ee Www _pMEOEOEOmw” , . ,, 


SS a> cc. 


471 7121 


find 1 12 19 times, and 0 EPA, for * 


ö 12, 7 rem: \ 
V. 7% 7 | 
r 


tipligand and 
2k Fipſt, lice te Fee of Muti 
33 

5 ee * 
racely 188 the Far nch e 3 
celing Rule Ks he cn Fr bg 


aa. oa ade eds_ 


& MULTIPEICATIO N 4s 


Operation, - Fieſt, 7 times 5/is. 35, ſet TPY 4 RP 
, > == 6 ih 7 Exazizza,, F Fo 


, 


Hl 
1 
7 
1 


I carry ie 67 down 9 | 1 ff ; 
40 then 9 times 11 9 —— — ; 
is ic 3, ſet down 7: and carry d. Third. 136 1 1 f 21 . 
1y, 11 times 5 1s $5» ſet down 7 and r — 
carry 4; then 11 times 6 is 66, and 4 
is 70, ſet down 10 and carry 53 then 11 times 11 is 121, andy I camp SP? 


which ſet down, and the Rt is 156 Foot, 1 Inch, i Part, "5 Seconds, and 11 
Thirds. 


3 SAS %Y 28 © 


| 


x Note 1. Je mazters #08 whether the Fart; Inches os Par be multiplies, 
x their Produfts are „ g's n A 
7 V. multiply any. Numbers and ſeeded int6' any: Number of Fa is ; 

nd | Dulles — ly the ect into themſalves as Integers. Secondly, inſtead 
y of multiplying the Feet into the "Inches, take the er of Foot, as ; 
re- often as they can be found in the Feet, chat fand | 

nes Rule I. e 

a 1 into themſclves, _ 12 is aw-Inch, the 

8 In Example I. th 
on . Feet, proceed to the Feet into the Inches as 
nd Firſt, as inches is the qch.of 19, Ce by Ra 
d 1 find the ours in 218, foying the 4 in 32 is 5 Tunes, nad 
| 1 remains, ſer down.g as at A; 

my 18 is 4 times, and 2 remains, f _ * 

remaining being the half of 4, 

ead one for it, viz. 6 Inches; — will Ons 2 
ad, which is equal to. a quarter Part of 218 Feet, be the 
12. Product of 218 Feet, multiplied into 3 Inches. 
mA condly, as 6 is contained twice ig.12, therefore. to myl- 

— | A 
7a. or ſay, the 2's in 2 is 4, ſet doum i at B, and ay, 
n 8 the 2's in 7 is. thrice, ſot dom 3 next after the 1, and 


carrying the 4. to. the 2, which. makes 12, fay, tha 22 
| nh down 6, and then he Prtaeen 3 
Feet, into 6 Inches, will be 136 Feet. Thirdly, — 
Inches, is equal 10 1 Isch 6 Partsz and the whole 'P 
Inches and o Parts, 


Fir & @ == dw DDE 92D 


43 


of MULTIPLICATION. 


ExAurL 
F 


tipl 


III. | 
I. of 12, therefore to multiply 325 Feet into 1 Inch, take 
the 12's in 325 which are 25 1, as at A. Secondly, 
to multiply 392 Feet into 11 Inches, 'firſt take the 
half of 39%, which is 196 as at B, whoſe half is 98 as 


y 392 t 


4 325 W F> 


 ExanyLe IV. 


2 . 


Multiply 5 — gs 


"EXAMPLE V. 
5 * 1. 
Mutply' 723 7 


In Example III. Firſt, as 1 Inch is the twelfth. 


which two Products are equal to 392 Feet 


at C; an 


multiplied into 9g. Now as the Remains to 11 is 2, 
which is a ſixth Part of 12, therefore by Rule I. ke 
the 6's in 392, which is 65 Feet 4 Inches. Laſtly, 


the Inches multiplied into t ves make 11 Parts, 
and the ſeveral Products added, are 127786 Feet, 5 
Inches, apd 11 rn. tg” 


155 
N - 


In Example IV. Firſt, as 4 Inches is the third af 12. 
therefore to multiply 372 Feet into 4 Inches take the 
3's in 372, which are 124 as at A. Second as | 
_ In'5 there are two aliquot Parts of 12, wiz. 3, which 


is a 4th, and 2 which is a 6th, 'qherefore firſt take the 


478 in 524, which are 131 as at B, and then the G's in 


8465 which are 87 4. irdly, the Inches into them - 


elves, Are 1 Inch 8 Parts, and the whole Product i 
195 270, 5 Inches, 8 Paro. : TW 3 


A; 8 4 
IT | 


5 


ol 


© In Example V. Firſt, as in 5 Inches there are two s- 
liquot Parts of 12, wiz. 6 which is a half, and 1 which 


is a eth, therefore to multiply 5 2 Feet into 7 Inches, 
firſt take the halves or 2's'in 512 Feet, which are 56 


by — as at A, then the 1258 that are in 43 as at B. Secondly, 
” | as in 8 there are alſo 2 aliquot Parts of 12, wis. 6 and | 

87 7 2, therefore to multiply 72 Feet into 8 Inches, firſt 

4 5 6 take the halves or 2's in 523 which are 361 6, as. at” 

B 5 C, and then the 6's which are 120 6, as at D. 
5. eee 
A Inches 8 Parts ole Product 370957 Feet, 4 
corn: : g Inchiv, 8 r. 7 wr ts 8 


In Example VI. Firſt, as in 10 chere are two aliquot 


Exanets VI. Et | 
Parts of 12, wiz, 6 which is a half, and 4 which is4 _ 


3 259 10 4 third; therefore to multiply 172 Feet into 10 Inches, 
172 10 firſt take the halves or 2 m 171 Feets which e 168 
ME. as at A, and then tha 3 2 whick | et Secondiy, 
1813 there being the ſame aliquot Parts, in the other 10 


„ eee 
es „% aF. Thirdly, the Inches 10 into 10'equal _ 


On, E to 100, are equal to 8 Inches, 4 Parts, and the whole 
D8% 4 Product to 44907 Feet, 10 Inches, and 4 Parts. | 
44907 10 4 


ng my,” 6 MT©=kjwrnyy aL 4a 


aw fry my Wag 


àh AMES hs I. Oh a. che! 


„ kn. Sod. „ 
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of MU LTIPLICATION.. H 

\ Thes hav I e e of tails 

th can happen, which being well - underſtood, will make the Me | 
Superficies and. Solids very ea and delightful to iy. 


ſideration that elfe Kinds 2 . 8 
therefore, on Pons to „ ſhev ti 
» Ml li 3 t and 


— 

5 Firſt, os Yeoh beg ed 1» Jas 10 
multiply 2 ere, 3 
Feet jn a Yand, therefore, take the thirds of 251, which are 
83 2, asat A. Secondly, as 2 is two thirds of 3, thereforsto” > 273 
multiply 272 Feet into 2 Feet, take the ha twice in in 2793, 
which are 91, and 91 as at'B and C. Thirdly, the Feet 1 
plied into theinſelves are two Parts, and:ahs whole Product. is O26 
equal to 68788 Yards, 2 Feet, and 2 Parts. | 14:4 Ii 


The nx Thing in One dun thi lu, 


N as uſual, if che Pr 
"tis 


1 LECT: v. e Diino. F | 

Ivifion i is nothing more than a compendious Subtraction; b Th | 

as the Diviſor can be ſubtrafted out of the Dividend, A many Units is the 

Quotient. In Diviſion there are four principal Parts to be obſerved ; 3, vis. 1. The 

| Har Number which is to be divided, called the Dividend. 2, The given 

umber by which the Dividend is to be divided, called the Diviſor, 3 The 

Number ariſing from the Number of Times that abr. Diviſor is cor in the 

Dividend, which is called the Quotient; and laſt! 7 a Number ſometimes 

happens to remain when the Diviſion is ended, ele than the Diviſor, which is 
called the Remains. 1 

Diviſion in general is per- Db 4. 8 * 1 Table of Divifors. 

form'd by this Analogy, vi. 3725)99725432(26664 22% H 3725 1 

As the Divifor is to 1. ſo is the De bad 0 bin At: 7450 2 

Dividend to the Quotient ; : | $3176, + 


which I ſhall illuftrate Ds Mabe 57 | {5s 
following Examples. * 8 FY iis = Bo | 4 £408 18625 | 
Exaurlz. 3 — * 5 42555 5 
Tis required to abi 6 4 N 2225 8 
27 81 by 37 1 1 9 . J 298 
N and — — .0 355 525 9 
F. Alſo ks EN. ** Ht e YE | 
as G to ie; ara:ethe Dividend r 3 
from the Quotient, Secondly, _ > oy 16932 „„ 
make a Table of Diviſors as in F, d % £, 
the DES. thus 1ſt, Pier, — 
725 and againſt it ſet 1; aul 1 2032 remains. 25 
double 325. 3725758 n Ls : "angry A 2 7 25 


inſt it ſet 2, ſignifying, that 7450 
n 
, 29 54000, add 
Proceed in tike 50 
the rations 
—— 


76 


| 22 Dividend, bring it down to 2475, as thus, 44754 ati, for a 1 


oi res en ſay, how often 3725 in 24754; look in the Table of 
Divil 


h 
ors, and the neareſtleſs Number is 22350, againft which ſtands 6, as at B; 
place 6 in the Quotient, as at e, and £2350 under 247 $41 as at i, and ſubtract 


22350 from 24754, the Remains is 2404, as the es to the left at J. 
| Fourbly, point I next Figure 3, in the Dividend, * 4k it down to 2404s 


as thus, 24043, as at J. for a third new Diviſor. Then ſay, how often 3725 in 
24043 ? Look in the Table of Diviſors for the neareſt leſs Number, which 1s 


22350 las before) againſt which ſtands 63 place 6 in the Quotient, and 22350, 


under 24043, and the Remains is 1693, as the firſt 4 Figures to the left at z. 
Fifthly, Hunt the next arid laſt Figure 1 of the Dividend, add bring it do 
to t693, as thus, 16932, as at p, for a fourth new Diviſor. Then ſay, 

often 37 25 in 16932 ; look in the Table of Diviſors for the neareſt leſs Nan mber 
which l. 14900, againſt which ſtands 4 ; place 4 in the Quotient, as at e, and 


and which being the laſt Remaitis, is 2034 Parts of 3725 and which toget 
make a Fraction thus, 3232, whith miiſt be ſet in the Quotieht, next after 
& in the Margin. | apogee pootrentferr ej 


14900 under 16932, and ſubtfacting 14900 from 16932, the Remains is oe | 
545 


Mere, That as many Points as are placed under the Figures of the Dividepd, / 


ſo many Figures will be in the Quotient. | e = 
me Value df this Frsction, or ahy other, in the Parts of the mager 11 
found as following. Adhit the Integer in this Etacple, to be Poands' Bier 


Kung. bo i S. * 3 ; „ 
\ A gs Firſt, dhalfifly 2032, the Remains, by 26, fl 
20 Shillings in # Pound, as at A, and divide the re- 
— duct 2 by $725, the former Diviſor, as at 
B 3525)40540(10 Shillings B, dnl the Qyotient 10 are Bhillings, and = 
a; | renhilitiy as at C. Secondly, » 27 3396, an 
—— Remains by 12, the Pence in a * at 
C3390 rem. and divide the i by 3725, the former 
| 5 „ Diviſor, as at E, and Qgotient 10 are P , 
| | and 3430 remains. Thittly, —y 3430» che Ke 
E 3725)4c689(10 Pence maitis, by 4, the Farthivigs in one Penny, .as 41 F, 
3725 and divide the Product 13720, by 3725, as befart, 
ae and the Quotient 3 are Farthings, * remains, 
3430 which are 254; Parts of 3725 of a Farthing,. th 
F4 Farthing being divided into 3725 Parts. The 


reer. 
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& DIVISION. 45 


her of reducing this and other Fractions, into che | 999 1 wo, a bas, 
leaſt equivalent Parts, is taught in LeQure „ 173. 


If this Example be well underſtood, it is fully £ . Les 
ſufficient for performing all Varieties of Caſes in . 2545 tem. 
whole Numbers, that can happen, and more «x7 —— 
cially when you have alſo learaed the follows BEAR 
. - Contradtions in 


I. When the Diviſor is 10,100, 1000, Ae. Diels - hay ht 732 0 | 
dend, the ſame Number of Figures to the right Hand as are 10000 275143 
Cyphers i in the Diviſor, and the Figures remaining to the Left 0 2 725534 
are the Quotient required. So 7320, divided by 10, I cut off | 
the laſt Figure o, and 732 remaining to the Left, is the Quotient required, as at 
A. In like manner, 27543, divided by 100, the Quotien tis 275 bogs 72354» 


a t is 38, as at B and C. 38 r 
babes t Hand, are ſo man Parts of the Divifor. And nd uh in ever 
Caſes, the Diviſor is decimally divided, therefore theſe Remains -are Decimal 


Fraftions ; and the? I hve — under each for plainneſs 
fake, yet in Practice they are. to be omitted, and the Fraftions annexed 8 


whole Numbers, as „ i. 10739, „not 1028, and e 10 15 . 


bal? and 1123354: not 72x TY of which I have already ad 


"i l. When pour Dividend and Diviſor conſiſts of bo, 9h . 63]000) 8 (122 
phers to the right Hand, cut off an equal Number 
ben is beth; ut then poteand oe hates eaght'1 Bo to divide 7735000 
by 63009, ont off three Cyphers in each, and divide 7735» by 63, a3 in the 


III. 1 If your Diviſor have rs annexed, and 1e09)7325a7(041hi | 


your Dividend none, cut as many Figures in | 2 
our Dividend, as there are in Divi- * 0 
diet 80 to divide - 13 5 
73254 the laſt two Figures 054 
De 73254 by 19 FOE ITO. | 
EE — inthe: + i; 4 
n — yh | be placed before — 
79, cur Gown tha making 'it 679, and : 6 rem. 
which is the true remains, und the Numerator of — 


the Fraction 7288, as annexed to the Quotient. a Us notre (Ads 1 


—— 3 
Multiply 29 e r the Produtt, add the Remains, 
when any? and the W. be true, tir Sum will be equal to the Dividend, 
-.) Dirviston 'of Decals. 
Divifon of Decimale js performed in every Reſpect as whole Numbers, and 
for diſcovering the true Value of the Quotient, this the general Rule: 


RvuLE. 


| The Plau of Dicimal Parts in the Diviſor and Quetient — | 


muſt akways be equal in Number with thoſe in the _ and 
Figures as are tut off in the Dividend, % many muſt be cut off in the: 2 


Quotient: or thus ; ru off as Figures in the Quotient, as 8 theſe cut 
off in the Divi aqua re the tn rh —— always obſervi 1 cher be 


not ſo many in the Quotient, to add Cyphers to the left Hand. -.,dad alſo, that 
if your Dividend be an „or have Jefs cut off than is in tho Diviſor, do aud 
Cy ers to the Dividend, they are pat | mr", } 
Laredo its of four _ A 
SOT. f * ae 87 82 2 


3 rs . 1 — A * 3 
JJ ̃ X11. us OE 7. 3 
4 — or of * vw i — 2 b a * 


— 
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— e ee 2 „ 


46 ; of DFI 1b N 


ExaMPLE. 1 14 
251635) 4672, 565 (182 ca 1. When the Place FRO Mes 
25,035: : Diviſor and Dividend are equal in 2 1 in 
— : this Example in the Margin, where both 
210906: Dividend are mixed Numbers, then the Quotient 
205080 : will be all whole Numbers. 4 
58265 | 9 . ö 
51270 , j 
2 EBAa url * * 


27) 728271 (19,012 22647271, b 27 TI 17. 
427) — 4221 . —— the jvidend 1 L wel Number Number 
— Diviſor is Integers, and as here are che e 
2984 . in oy 1 ory 7m Tt 1 
aii iz: cut off 012, 3 Figures in 5 
2. 5 N r por ROI _—_— Fx 
1001 | . | 1 11 f r i g 


n. 


| BxaniyLs Ir, Divide. 75 = 5129, my 
0125) 7500 (60 lere the Dividend is ERS 
750 and ſeeing that 55, the Di 
— I therefore add two Cyphers * he 
Divi 


oo  - thereby both Diviſor — | 
— and by their being both of e: — Fes ar 
fore by Caſe 1, che Quotient is Integers. 

Caſe 2. When there are not fo. many Plices of Bec Pare in the Dividend, 
as there are in the Diviſor, then annex--Cyphers to the Dividend, to —— 
equal, e ee ann 4 7 1 web 

AMPLE IV 


75 34259000 er 5725) Lam nos (472413 — © 2485, by. ay as 
2900 * 


— TS 10 "ARTS Inte- 
gages - or 5; Age d 1 5et and the Diviſor 2 
505% oe e yogp inc ! imal, to bring out In- 
— — — E's in the Quotient, I 

; Cyphers. .td 3425, 


re 
e T450*** 


——— A Hb 
wo be 


1450 * 


\  — 


yood'+ 2: 2 
2900 
— 


. 


; n i en 
92K 1000 
de 


2750 


2175 


— 


ended 
dient — ny 4 and 300 fe. 


t af tis r 


4 have the Quotient 87 


2 .ExaQueſs, chen 
add a competent Number 
3 hers. more, to ſhe 
lend. In the follow. 

— at A, in the 
argin, tis required to 
have two Places of Deci- 


575 rem. mals, after the Integ 


Part of the Quotient, w _ 
e 


wy 
* 


an | 2. a, TIT < * * 8 
% q , : > wa, : * 
D S 2 5 56 
ny F „ b . . * ry 3 
1% Fu ww CE N 4 os Ina 
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82 
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Ae ee 
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5 | Vue; + fo Lig were given to be divided! | „ 
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fF DIVISION. 
ne Quotient is $14 . 786 remains 7 for by addi > two C more 
the Dividend, K iviſer- and Dividend 
— and cutting off the ſame Number of Places from Wr lexve 
13 for che e fraftional Part required, and 375 mains. N. 

In this manner, by annexing of a greater Number of you may come 
nearer to the Truth ; 4 in all Caſes like this, where the Diviſor is not contained 
an exact Number of Times in the Dividend, there will always be a . | 

Caſe 3. When the Number of Places of Decimal Parts 5 
in the Dividend, exceed thoſe in the Diviſor, cut off the 7454) 4038 e 1 
Exceſs of Decimal 8 5 _ 3 As for Exam * 85 


ne; an #4 4028, b . ie in the M 1; where 77 1 3 
* in the 2. — therefore, as th Excl i 5, ut 8 Pay 1 


1 4 * 
7 * n *% ' 3% 
PIR nk a. 1 , 2 
29 * 10 3 bf 4 : 2 a 5 4 
* 1.7 9 * A wy” 4 ah; 4 : a r 4 1 $ 4 FS 4 * > C * 
| i 5 Wa. : 1 Ms 4 N * 1 
1 * Fl L , « =” > 4 n * 
- *. LES 7 $.# »> Y 6 | : * 4 
4 ** a 4 & 4 AC 5 : + ; * Þ — 
" : < . 
io : 4 
4 14 * ' 
11 - * 
\ . — 
9 13 : - ©, SS | 
3 * . J 
* bd 


Caſe 4. If after Diviſion is finiſhed, there are not ſo 
many Figures in the Quotient, as there ought to be Places 43) ,1 3975 (00325 
of Decimal Parts by the general Rule, then ſupply their 129 


Deſect by prefixing Cyphers before the Figures produced — 


in the Quotient. As for Example, divide 1 59 5 by 43. 
ſooo ad is a Decimal, and the Divi . 86 1 
Inte , whoſe Qatar is 325. Bat as inthe Dividend 5 5 2 4 AK 
there is 5 Places, therefore, ' according to the generl! 2185 
Rule, Ip ECTS Quotient 325, mk. 213 
ing it 80325, W 22 true R Fats ts Sed] & 15 


- : x iv 
48-4 3s 0 133 0 - 
* F 
: l * 
9 » 
* 0 MP 


Note, When any „ Decimal Prafion; ile aber iu tc be Avid by a 
23 nr umber of Cyphers annexed, remove the Separatrix, as 
Places g the lefe | and, as SS 


LE OP VI. "Of Revucrion. _ 1 | 
nothing more than Multiplication « or Divifion, 48 FR 
Uſe in whole Numbers is for ES —— out of one Denomination 


Eduction is 


e 


5 — 1 50h bis : 5 
5 e. 4 * * « | s ' # 


N * — > >; TE: ＋ 55 
— ESE ny Hob Eun pgs ES AD ro Ing ear e 
0 9 —— etagy- . : - - 
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E!xaurrz I. In 5287 ſuperficial Feat, how many ſuperficial Inchis Þ 


4  _ OfREDUCTION, 


F 
J » ** 


4278 Here becauſe 1 ſuperſicial Foot contains 144 fuperficial Inches, 


8 4 " * 
144 fore 3 5278 by 144, and the Product 760032, ain the Margin, 


— is the required, _ ab, 
21112 8 | 0003 © 26508 BS 
21112 : | 8 
5278 | 
760032 1 b | 1 P FN 
. II. In 760032 * ficial Inches, how k ſuperficial Feet 70 
144) 760032 (5278 Here you — the Number given by 144, the 
720::: fſquareInchesina ſquare Foot, and the Quotient is 5a78.- 
— ::: Now theſe two Examples, which are converſe to each 
400: other, illuſtrates all that can be done in Reductiona, a 


288:2 therefore I need only add the — 1 by | 
— : - Reduttions in general may be performed 15-3 


Orme . 
11231 | 4 
1008: 5 
— 14 

1152 f KU 

1 152 2 4 . IS 

o rem. 3 46623 

— of 


Rub v To reduce Pounds into Shilling multiply the Pounds by 20, the Ski 
in a Pound, the Product will be Shillings ; and to reduce Shillings into Poune 
divide the Shillings by 20, the Quotient will be Pounds. | 


| Rule 2. To reduce Shillings into Pence, multiply. the Shilling > by 1 2, the Pence 


in a Shilling, the Product will be Pence; and to reduce Pence into 
divide the Pence by 12, the Quotient will be Shillings. „ i 
Rule 3. To reduce ſquare Yards into Feet, multiply the Yards by ꝗ the ſquare Feet 
in a Yard, and the Product will be Feet; to reduce ſquare Feet into Yards, 
divide the Feet by 9, the Quotient will be Yards. - e e 
Kale 4,1 To reduce ſolſd Vards into ſolid Feet, multiply the Yards by 37, the ſolid 
Feet in a ſolid Yard, and the Product will be ſolid. Feet; and to reduce ſoli 
_ into ſolid Yards, divide the Feet by 27, and the Quotient will be ſ 
ards. e | 


Kule 5. To reducg ſquare Statute Rods into ſquare Feet, tnultip ho 1 


ly the 
2724 the ſquare Feet in a ſquare Rod, and the Product will be Niro Feet, 
to 8 ſquare Feet into es Rods, divide the Feet by 27243, and the Quo- 
tient will be ſquare Rods. on 


Rule 6. To reduce Squares of Roofing, Tyling, Qc. 3 ſquare Feet, 8 1 


the Squares by 100, the ſquare Feet in a of Work, and the F 


Will be ſquare Feet. And to reduce ſquare Feet into [quae Rods, divide dhe 


* 


Feet by 2724, and the Quotient will be ſquare Nodes. 

: 7. To reduce ſolid Feet into ſolid Inches, multiply the Feet by 4125 the 

Number of ſolid Inches in one ſolid Foot, and the Product will be ſolid Inches; 
and to reduce ſolid Inches into ſolid Feet, divide the ſolid Inches by 1728, 
the Quotient will be ſolid Feet. e by. | 
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Feet. And to reduce ſolid Feet into Loads, divide the ſolid Feet by 50y #84 
the Quotient will be Loads. | — 
Theſe Rules, which are very plain, being underſtood, will render the Reaſondf 
all other Kinds of Reduction eaſy to the meaneſt Capacity; and as the Ne- 
ducdion of Decimals will he beſt underitood when Vulgar Fractions ina Ha) 


r 
* 


2 * 


Ir 


Rule. Firſt place 
multiply 14 the Ped Nut 


after the third Number, with two Dots of 
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Note, When the fourth Number is thus found, place it next o 
on between 28 


them as is done at c. D e be a 424 g87% 
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4. 1 the ſecond and chird, always place four Do a 
or Points, as at 3. Theſe Points of Separation, ſo placed, fig-!7=> — 
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44 ? & 

Here the Nature of the Queſtion _—_— the two firſt Num- Ano 
bers to be placed the — to thoſe of the ſoregoing nr ; 05 D. 
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the greateſt common Meaſure required. B 9 5 
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20 4 into the Denominator 6, is 24, which I ſet over 24 at a. 
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of Vulgar and Decimal FRAe71ONs. 
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leaſt Terms already, __G x neither multiplies nor divides. | 
It is alſo to be obſerved, that ſome Fractions may be abbreviated, by by hatring 
both your Numerator, and your Denominator, as often as you can, 2 
may always be done, when boch Numerator and Denominator end with 9 


1. To reduce ſeveral Fractiont, wheh Denominators are different, into. her 
Fradtions having a common Denominator. 75 5 


Kal Firſt, multiply the Denominators into themſelves, and their Produg b 


a a new Denominator common to every Fraction. Secondly, multiply every Num · 
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ITS. N 33 7 Y 7 
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43 hong . Firſt, to find the common Batten d 
Denominator 25 into the Denominator 4, is 8 ; and 8 into the | 

N minator 6, is 48, the new Denominator required, which 
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tors, I ſay, the Numerator 1 into the Denominator 4, ** 21.8 he 
15 

which I place over 48 at 6. Thirdly, the Numerator 5, into the 
is 10, and 10 into the Denominator 4 is 40, which I TL over 48 at c. Then 
Fache and 45, which have one common \, de equal tothe gin | 
4, as required. | : | | 785 1 


. To fat the Falee of ary eee Fratim in the bees Part of he ge, 


Kult. Multiply the Numerator of the Fraftion, by the known Parts of the next 
lefſer Denominator, and that Product being divided by the Denominator, the 
Quotient is the Parts of that Denominator required. 

Exaurrz. How. many Inches are contained i in + of a Foot, 

75 as the next leſſer denominative Parts of a Foot are Inches? I there- 

| fore multiply 75, the Numerator, by 1 2 the Inches in a Foot, and 

—— die Product co, being divided by 100, the Denominator, the 

200) goo ( . Quotient 2155 the Number of Inches, which are equal to 228 as re- 
— uired. This may alſo be found by he RP —— 
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given Fraction 228 be Parts of a Yard, 75 11 
to know how many Feet and In- A 3 | 
—— onhe umerator 75, 
wy, 3» * eet in a Yard, as at A. and the Product 100) 445 (a Feet. 


225 being divided by the Denominator 100, the 25 rem N 
Quotient is 2 Feet, 1 ue Now in all 0 inches ces, ä 
kind of Caſes, when a Remainder ha multi- 


y the Remainder by the Parts of the next leſs un. 
— divide by 100 'as before. 80 
here, as Inches are the next leſs 


. 
therefore the Remainder 25 n te bag reg . 


Product 300, divided by 100 as before, the t is 
Quotients, 2 Feet, and 3 Inches, are the Feet 2 
rod of a Yard, as required. 

After the ſame manner, do Value of 41 ofs Found ain will be found to 
be 5. 64. 29. which to find after having m Numerator into 20, 
the Shillings in a Pound, which wet Sarge mer — and divided the 
1 the Denominator; mul N nary? the Pence in'a 


hiling ; and the Remains of that e 


by F. in a P 2 | 

iv D Numbers into i . _—_—_ and improper 
Fractions into mixed 

Firſt, If your Number be an Integer, and the given Denominator be 12, it 

is done by making an Unit the Denominator, and 12 the Numerator, as N 


15 


7 3 12, the Quotient is 4, and 11 remains. 
yr 7 : he IT a fingle Fraftion. 


bal. Maldpiy al hs eren gas inco dr e for 2 now Nmerater and 
the Denominators, i 


one into another, for a new Denominator, which being placed 
n 3 uired. 


So IA o Wos that is 11 ence, which is + of « Sung, which i 
3 of ben Thy that be yt 1 Pence, becauſe th new Denominazor 
240, is equal to the oe ht be aa 


III. Avpition of Fractions: 

Before the Addition of Fractions can well performed, e 
to reduce every 1 into its leaſt eqns, and then the 
Work is very eaſy, as appears by by the following Rules. | ; 

I. Toadd Fraftions of the ſame Denomination. _ 

Rule. Add all the Numerators into one Sum, for a new Numerator, 
the ſame Denominator; and when the new Numerator is greater than the Deno- 
minator, divide the Numerator by the Denominator, | the yin will be 
the Integers and Parts. 

So if a, va» tr» vp , r the Sum of the Nys 
merators added together, is equal to 32, and the Fraction is #2 f and as the Nu- 
merator 32, is greater than 12 the Denominator, therefore divide za by 12, and 
2 equal to 2 $, or 2 3, which is the Sum of the Fra8ions as 

; +. 
| II. To add Frafions of diver: Denominations. 

Rule. Firſt, reduce the Fractions to be ge into one Denomination. Secondly, 
add all the Numerators into one Sum. Thirdly, if the Sum of the Numerators 
greater than the Denominator, divide the Sum of the Numerators by the Deno- 
minators, as before taught, and the arg is the Sum required. But when 
the Sum of all the Numerators is leſs the Denominator, then the Sum of 
the FraQtions is the new Numerator * | H IV. 
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Integer, to which the Decimal Parts belong, any propoſed Number of a 
may be reduced or changed into the known Parts of what they | 5 


LECT. IX. The Extrattion of the Sher and Cube Rooty: 


T* extract the ſquare Root, is nothin; . of « Ges . 


metrical Square, A to a given Number of Units, which 
generally called a ſquare Number. Ae is chat which is 

. — y Number multiplied into itſelf: 145 
2 multiplied into 4. 80 in like manner, 9 is a ſquare Num. 

lied 1 The Side of a geometrical Square, equal 


multi 
rer - 
| In the Margin is a Table of ſquare Numbers, whoſe Roots are the 
Ro.Squ. nine Digits, ns IN 


3 blaue, Tal F 
2 4 
. 
+ 28 i 
2 a i 
i 
1 
9 81 4 
Let 6 be Root i Number. 
| 2 ive to ' 
41672 . ene 
an 672 
— required, 
„ os. Firſt, ar Wag oy Fans uad d 4d 
4704 to the right Hand, as at c, and at every 
4032 5 Figure towards the Left, as at þ and a; and ob- 
— ef ſerve, that as many Points as the ſquare Num- 
415% ( 678 2 ber contains, ſo many Places of Figures the 
: | 
6 


called a Punctation. irdly, 
Table the neareſt ſquare Number that 


gi I ; a 
12-7)01.e firſt Reſolvend. note, that two Figures ſo pointed, 
Maes every 1 2 
r ORIEL tained in the firſt PunCation to the left Hand, 
2004 


2 wiz. in 45, which is 36, whoſe Root is 6. 
— Place 36 under 4 Pre rye the Quo- 


© rem. tient, as at d, 4 56. Nu 
. Remains is „ Thi 


DDr S Xa ws a _ #- fu © :-: .u a ts dts it: 


for Example, een nber, 


W ee t= % = „%% % b oo a9 


of r and Decimal Pagorions, 2 


F Dr 
Ig, to 89, — is you 
— left Side make a Crotchet, as b 2 Diviſion to ſe- 
parate the Diviſor from the Dividend. Fifthly, toadl the Root 6, i makes 
| 12, which place on the left of the Reſolvend, as at g. Then rej ottingiche lat 
Figure 5 in the Reſolvend COD roy nh 


ſor 12 is contained in the 1 Tan ofthe Din 2 
| Dt nn 


put 7 in the t at n and 18 5 
n e lace 
under 915, and being ſubtracted from SE Lok — 


— 127, the Diviſur increaſed 
— the next Punctation eee 
is a ſecond Reſolvend, then proceed as before, as follows, wiz. Fi 
double 67 the Root ſo far found, makes 134, which place on the Jeft of the fo. 
cond Reſolvend, as at 5, and ſee how often 134 is contained in the Refolvend, 
baggy ain pe ine mee Set 2 in the Quotient 


2 multiplied by 2, the laſt Fi n | 
being placed wades . Sine heated frac itas betire,/o wp 
mains} ch hes Bt 4314 i 6 ure Number, whole ſquare Root t . 
as required. | 
New me ve pr rg OD 


Remains are produced, the next PunQation is to os — ——— 
the Remains for a third, &c. Reſolvend; ee Secondly, 
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mainder be greater 


tient, and 4 * it as 
be had in the p 


2 an hon or fad Number and . obtained, al- 


though by adding Cyphers you may come gs nxr the Trah as roguird bu 
never can come atthe the Truth itſelf | 


As for Example, auen exe th que Root of 160, 
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60 Of Vulgar and Decimal FaacTions, 
56784, one Place more to the right Hand, as at = ; alſo Cube 7, the laſt 
the Quotient, equal to 343, whi under 764.4, one Place more to the fight, 


.'- trated from 5755183, the ſecond Reſolvend, nothing remains; which 


in 


as at y. Then the three Subd $6784 at a, 1 and 1135 


1 being 
added as they ſtand, their Sum make a 8 755183, w eing ſab- 
ey $7551 — Frog 


the given Number 146363 183 is a cube Number, whoſe Root is $27» as required. 
fo þ may. 


ote I. As many Punttations as any given Number contains, except 


Tunes is the Wark 7 be repeated. 


II. That in all Eætractiuns, auen a Diviſer cannot be feund /o often ay once in in 
Dividend, or if it can be found, and yet there ſhall ariſe a Subtrabend greater than the 


Reſelvend, in both theſe Caſes a Cypher muſt be put in the Quotient and annexed ts the 


laft Divifer alſo, for a new Di uiſor; and the next Punctatiom being brought down and 

—— to ys laft Reſelvend, makes a new Reſokvend, with which proceed in avery 
pect᷑. as before. - 25 . 
III. Wes Numbers remain after the laſt Subtrahend is ſubtracted from the laſt 


Reſolvend, which very often happen, ſuch are called irrational or ſurd Numbem, 


becauſe their Roots cannot be exactly diſcovered. But if no ſuch ainder, 
you annex three Cyphers, continually, as you did two Cyphers in the ſquare R 
you may come very near to the Truth, as was there ſhewn. 3 
To extradt the Cubs Root of a Valgar Fra&ion which is commenſurable to its Rent, 
Rule, Extract the Cube Root of the Numerator for the Numerator of the 


Root; and the Cube Root of the Denominator for the Denominator of the ſaid 


Root. 
WIR the Cube Root nearly, of a Vulgar Fraction remaining, venfarabl to 
ita Root. | 2 


Rule. The In Part of your Root being firſt found, as before taught, to 


the Treble thereof add one, and that Sum added to the Square of the ſald Root 


tripled, is a Denominator ; to which the laſt Remainder, after Extraction 10 


finiſhed, is the Numerator. : 


A Table of the Roots of all ſquare and cubed «bole Nimbert, from 1 ts 50, ciel 


by Tnouas LANGLEY. 


R. Sq. Cube RN. Sq. Cube R. Sq. Cube 

Co [T4 ay . 
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3 F £ bis 256] 4096 [2g $41 24389 | 
EE 
45 [18324 583 |31] 96102979 19360 8518 
Jo Held S 
9 [211441 9252 34115 39304 z 103885 
EE 22/484110648] 4351122512875 [4 2304 1059. 
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qu 245760138244 [371136 50653] Leal 
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INTRODUCTION. 2 
us have Loan ol the. uſeful Rules in Vul and Decimal / 
in whole Numbers and in Fractions, which if well confidered will a 
GN re eaſily underſtood, but vaſtly advanta ag every W 
man, in the Execoion of i Im loys. 8 ledge herein 
be ſoon acquired by Tau 5 — Hours Lg: Evenings when, the = 
of the Day is over, conceive that every one who will {c 1 e ploy | hims 


ſelf will find, not only a e Amuſement, but very 
Performance of his ſeveral uſiye of the Re atation a thar ll 
him alſo. But ſuch Perſons who will o remiſs as to lay by this Work in their 


Cheſts, c. without taking either Pains c or r Pleaſure — cannot —_— —. 
Advantage, which others will enjoy: : | 


WES 1 — 


PART I. Of Gον,lde. 3 


Me nt; 


1NTRODUCTION 


HE next 65 in order after Achse is Sierre, 15. 804 4 
cellent Knowledge in the World, as being che Baffs or Foundation of all 
Trade, and on which all Arts depend. 23 


Geomerzy js ſpeculative and [; the former deinonſtrates the Proper 
ties of Lines, Angles and Figures; latter teaches how to 22 chem to Praca 
tice in tee ls ANI Pie omerry, uration, Survey . Af, Ar hanicks „P 79 

> Navi gation, Fortification, &C. was firſt inven 
9 Ja by Janes LE Son. of Lausen and Aban, by whom the firſt Houſe with Stones 
rees was built. 
wy oy gry uf row on. this K et; and which he Kg 
with his Brethren, uA, 1 8 IE oy! 2 
on two Columns the A Arts of G g in. raving 


the Flood « Nor 9 — js Pang Page a Deſc 


which found 
__ (after 8RME3 the Father of Wiſdom, 


from Noah, who was afterwards 
who tau ht thoſe Sciences to other So that in +20 N 
3 e knomn to many, 3 ſe of the 8 
mighty Nixzop of Ba lon andeiftood Geometry, and was not _ 
Man ſelf, but cauſed others to be taught 2 many of whom he 
to build the City of Maus and 5 Cities i Ya the Eaft 8 yas, alſo. 
— and when he went — * e tau bt E UCLIDs the 2 mor 
worthy Geometrician in the World to whom the 
whole World 3 lar ly indebted for 150 2 nparalletled Elemnents | of Geome- 
try. Hikam, the chie Conduttor of the Temple-of Sollen, was ülſo an ex- 


Pa, 


cellent Geometer, as-was Grzevs; a curious Maſon who age dhe Temple, 


and who afterwards taught the Science of Maſonry in France... 
_ EnGLand was entry een with this noble Science, until che time of 
St. Al Bau, when Mafſo il Iona then eſtabliſhed, and Gm: was TT to moſt 
orkmen concerned in Buil but as ſoon — b 3 
e Lad L 


invaded, and nothin -but Troubles and 

noble Science was ed until ATE AE a a tbe ing bf England 

ſuppreſs d thoſe Tumuilts, and brought the Land into Peace; when — and 

Maſonry were re. eſtabliſhed, and great Numbers of Abbys and other ſtately Build- 

216 were erected in this Kingdom. Epwin the | Son of. ATHELSTAN Was 
allo a great Lover of Geometry, and * Ledures thereof to Maſons. 


1 


{| 


6 
82 eser 


alſo obtained from his Father a Charter to hold an Aſſembly, where gy wou 
within. the Realm, once in every Vear, and himſelf held the of at York, wh we 
he made Mafenz ; ſo from hence it is, that Maſons to this 2 | 
Meeting and Feaſt, once in every Year. Thus much by way of N 0 
ſhew ih Uſe, and how much NA 55 . has been 7 F 
| ſome of the greateſt Men in the World, and hi to the publick 
Sood of my 8 I have here explained, in the mot A n * * nanner 


chat I am able. to do, W 


1 7 n : : 5 N 5 wo 
** c * 
4 1 
Wr 0. * Nenn — c 
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LECTURE I. Gromerrcal Defntions, Plate l. 


YO RA e. © cc 
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m—— -y 


HE Principles of Geometry are Definitions, Axioms and Poſtulates. Def 
tions are the Explication ſuch Words and Terms which concern a Propo- 
fition towards rendering it 2 and eaſy to the Underſtanding, avoiding in 
Demonſtration all Difficulties and Objections. Axioms are ſuch evident Truths, 
as are not to be denied, as one and one dre two, two and two e four, 6c. ONT 
lates are Demands, or Suppoſitions of things practicable, wal e manner of 
them ſo eaſy, plain, and evident, that no Man of Senſe and Judgment can pn; 
or conteſt * ſuch as to draw a Line by the Side of a Ruler, from one given 
nt to another. 
UANTITY is conſidered in three different Manners, ix. Firſt, Len 5 
* ant as an Interval or Diſtance between two Points. Scone 1 
Tages, or Detth, as Brick G. The Bornde orLimi of 2 = 
1 Eels, OT P as a DN Co E Ox 
Points, Lines 1 Sur rficies. 
OINT, in the Practice of Geometry, is the ſiglleſt Objeft 
* * Os Sight that can be made, and Which 15 poſed to have ny 
mT metrical Magnitude, capable of being 5 to our Si 
made by the Point of a Pin, Pen, Pencil, fc. as © Point A. Plate J. 
Tu Varieties of Points, and their i rhe enominations are many; 
D of a. Of a for Example, if 'a Point be aſſigned, in any certain Place, "2s the 
Pain. Point &, in the Line @ d. tis called 2 given Point, from bene 
bien Hain. tze Line, 6e proceeds, ot to which the Line e ih drawn fie 
Def. 072 the End or Point c. Secondly, when the two Lines cut a- eroſs each d 
Pom of 1 ther, as xc, yy, oreb, if, "the Points æ and g, e / 
eefecion.  Inter/eftion ; and when 7 a Point happens to be in the Nach 
of 'a ſuperficial Fi *tis called its Centre, or e 5 
Dif. e of e 7 Py, — en oo Ts = er, hu Hop in on 
ir Point, as # 1, and , in the Point m, a Point is called a 
Rn agua, Paint. Fourthly, if two Lines touch one another, But & 
Def: of not cut a-croſs each ot der, as at B, the Point of touch B, is called 
2 of the Point of Contact. > 
Conte | THERE are many other kinds of Points, in the ſeverat Parti of 
Mathematicks, which at preſent do not concern us; as for Exam 
ple, i in Perfpet ive thereare Points of Sight, Points of Diſtance, vita? Pola » Oc. 
_ races 455 * derſtood hereafter, when Tcame to explain the P. inciples 
and Practice of that Art. | 
> Wurx Quantities are conſidered as on e 
De. 6 25 Lines; an of Lengths with Breadths (oa, we led Super ficits; 
form nog. 394 thoſe of Lengths, Breadths, and Depths, are called Solty @ 
5:4 rene hog, an 
Hinds of 75 e Lines are three, vir. N a cron Ll 
ne, : 1 ö ; 8 : A 
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LI a Length without 
Was tang lug but in Practice, 1287 e 


deſcribed by the Motion of a Pen, Pencil, Sc, drawn by. the Side 

of a ſtreighe Rule, ET Ma 4 SL 
A Cusvep Lins, is any Line that is not a right Line, and Def. B. F 

therefore all crooked, arched, or bended Lines, are curved Lines. is 71 


are alſo many other kinds, f Curves, as the Exoxchid, Glad 2 7 
Logarithmetical Carve, Catenaria, Ewolute 3 auftick an 
cauſtick Curves, Helicaid — 4h or Parabolick Spiral, &c. as . 
e of Builders, for whom this Work is anly deſigned, 
ſhall forbegr to {ay any 2 their Generation and Uſe. 

A CixcvuLar or arche e 1 


ing is the ſame in every art, as fc e, 2 


rkg d ine, is. 


123, are called 
Boundaries of a. 


A, is | ly ITC 
the form of a PT travelling along ; 
The Art 


Line B, may be 
Snake when coyPd. up. 


EI Is 
and Windings 4 55 e The rampart Curv 
led fo Hen n IT: gher on e Sid atural, rai 

And laſtly, the Curve 5 called is as onthe oh, pant. and. ir- 
its oppoſite Parts equal, . The cirealar es uſed in Architecture, regular Lines 
are either ſingle or compound, as in H "I, The Mouldin 1 
2 of fn 28 Curves, are the A, the Cavetto B, 


pophyges E, the ſingle Aſtragal G, the double 
Fler N. and the Bead I. . The com Curves are Cima-rega C, the 
ma Inverſa D, the Scotia F, and the Volute K. 2 
A mixed Line is both right and curved, as fed 6a, ©, Fig IV. Def. * of 
being compounded of the right Lines fe, 4c, a b, and of. the l 


two curved N Lines are diſtinguiſhed inte iat, 

nn 24 Fl — and er bye De. 
FINITE is * —.— two 12 Of 

Points, as the Line g 5, Fig. IV. 2 ter: 3 J 


Lengths, are finite Lines. 
Ax infinite Line, is that, whoſe Length i ts 2 a 


Lind g% 


e of bed by the F. 5 55 Der: 7 8 
N apparent 4-13. & ;, deſcribed Point en, Hef. 44- + 
Pencil, Cc. as g , Fig. IV. « Se] 


An occult 2— is drawn, or deſeribed with the Point of a Pa 
of Compaſs, and in Fralipe is uhan —— by Pome oþ:+ th Da 


therefore is mad oy 
Lines have their pat 0s we eo rg to their 2 9 
different Poſitions Properties, as fallowing. inf, If a right Def. 16. * 
Line as #, Fig. IV. n ſo as not to incline N 
cither to the right Haod or w the Lok e e porertr lar Lie: 
dicular Line, and that the Line 4% being firſt made, js called a Def: 17. Of 


Siren Line. eee wich 3 4 n 


1 


14 


1 


re . 


5 
7 
7 
: 
# 
- 
1 


* 


— 
Rr 


F — 2 . * 2 - 5 . a _ 
1 1 —_> s 8 „ — = 4 —_— r * . "m5 * 2 7 — — — — 4 — — I 
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Df! 13. Of both Sides, as p 7, s called a horizontal Line. Thirdy! ig 
41140 


a, horizontal right Line be ſo ſituated, as to be neither 8 ri. 
Line. zontal, as the Line x x, ſuch a Line is called an oblique Line. 
Def. 19. Of And here note, that one Line may be perpendicular to another 
an obligus Line, altho' it may not be perpendicular to a horizontal Line: 

ine, So K I is a perpendicular to the oblique Line F E. A Plumb 
Def. 20, Of Line is a direct downright Line, as G H, which is always perpen- 
paralkel * dicular to a horizontal Line. Fouribiy, If two right Lines are at 
Lines, an equal Diſtance from each other, as r and  s, they are called 

let Lines, and which being infinitely continued, would ne 

eoncentrick meet. Fifthly, If two circular Lines are at equal Diſtances fron 


| Arches. each other, as f and a, they are called concentrick Arches, as be- 
Def. 22. Of ing both deſcribed on the ſame Center. Sixth, If two circular 


excentrick © Lines have two different Centers, as the circular Lines wv x, 82 
Arches. are called excentrick Arches, as being deſcribed on different Cen- 
Def. 23. Of ters. Seventhly, The curved Line that bounds a Circle, - Elljpfis, 
the Circun- or Oval, is called the Circumference ; and by ſome, the Perime- 
3 of ter, or Periphery, as b ed g. * 


Elle. Ven at any Time, ſuch Figures are Fer. upright, ſo as to ſtat 


D 

a . 

Def 26. Of drawn through their Centers, and are parallel to their Sides or 
Diameter, Ends, as 4 f. in A, and 2c in C, they are alſo called the Diame- 


ter. nal Lines. The like is alſo to be obſerved in regular Figures, con- 
Def. 27. Of ſiſting of more Sides than four, as B, where 5 5 is the Diameter, 
a dia and 2 f the Diagonal. In all Figures that are not ſquare, a8 

Line." the longeſt Diameter, as / , is called the tranſverſe, and the ſhort- 


De,. 30. Of in 7 and 2, tis called a tangent Line. | | b 
» Tus ſecond kind of Quantity, namely Superficies, is a Surface 
Tine. of whatever has Length and Breadth, without Depth or Thick- 
Def. 31. Of neſs, (as by Def. 6.) and is of three kinds, wiz. Firſt, Exactly flat 
tbe Ends of © as the Surface of a Table. - Secondly, Convex, as the OuttA8 
 Superficies, à Ball. Thirdly, Concave, as the Inſide of a Bowl. 4 


** SUPERFICIES are bounded by one or more Lines, and from thence it is, 

D of | SY they receive their various Names, by which they are known 5 
FE 5 'z/ firſtif a Superficies be bounded by one curved Line that is regular 
< 4 in all its Parts as A, Fig. VI. tis called a Cirele. 

1 97 © Every half Part of a Circle as D, is called a Semi- circle which 
26.33 1; is bounded by the Diameter and one half of the Circumferenice of 
. 6 YN — whole Circle. — ö — as — 5 a Figure — +— 
2 % - Semi-diameters, (called the Sides) and one Part af 

4 Ruadrant. cumference, called the Limb, ) I Ranks yore ns es A 


. 
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0091, ge 22 
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Dd DOrx, geber. 8 egg. ene 
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* Ty a Circle be cut into two unequal Parts by a Line, wah, , 

Fig. 4. each Part is called a Portion, 3 which we 2 
ed the one from the other, F « Circle. 

« c bis the leſſer Segment, and 4 & 6 the greater ; and 9 

Ir two Lines as 5 l, 5 f, in C, are drawn from the Centet of any 6.04 
Circle unto its Circumference, and thereby divide the Whole —4 Def $4 of 
two unequal Parts, the Part leſs than a Semicircle, as 47 þ, is called 3; 
a Sector, and the remaĩnin e Eos b& Ii, CS CY ao nin 
and by ſome the preat Se 

Now ſince by this Definition, a Seftoi'fs a Part of Circle which is lefs than g 
Semi-circle, therefore a Quadrant is a Sector alſo, as being but half a Semi-circle. 

Tu Parts of an Oval, or Ellipfis, are denominated in the ſame Manner as 
the Parts of a Circle, So the Figures B and C. Fig. VII. are both The P 
Semi-Ellipfes, equal to each other 3 that of B being on the tranſ- arts 
yerſe, an that of C, on the conjugate Diameter. And as every of 
right Line drawn through the Center of a Circle, doth divide che y/ | 
Superficies thereof into two equal Parts, ſo likewiſe every right © . Deas. 
Line drawn through the Center of an Ellipſis, does the fame. So c 2 1 
divides the Ellipſis c men in two equal Parts, as alſo doc either'of At | 
the Lines mn, or a #. The Segments of an Ellipfis are either re- TT... 

gular as dcb, and & mi, or rampantasa#m#; and the Lines 3, _ Def. 37. Of 
5 +; are calidd Ord e  —— on the the Qrdinates 
tranſverſe Diameter, and that of 5 4 on the conju te Diameter of an Ellipfis. 
The Sector of an Ellipfis'or of an Oval, as in A, Je. VII. is the. * | 
ſame as in the Circle, as likewiſe is the Complement of”; 1 

Now from hence you ſee, that Circles, Ovals and Ellipſes, are f. 
the only regular'Superficiey that are bqunded by one my Si ou: that all 


Superficies bounded by two Lines only, are ms than their Segments, — 
ſingle as the Se an Mp in B, Fig VI. or compound, 25 4 l c and a dc, in 
Fig. VII, which laſt is no more than two. dd together, (the mo 


a c being common to both) and is called an 
TraNnGLEs have their difftrent — ae 2 
ferent Forms, wiz. (1) If a Triangle have all Es, Sides cq _ Def. 38. Of 
G, Fig. VI. tis called an equilateral Trian 4 K an Emulate- 
are equal, and the third un l — — ral Heſtalet, 
— 8 (3) = the Sides ar _— as F, ng a nity of and => 54 ly 
riangle. Triangles are inguiſhed e nous 
their Lane der de I ſhall refer, until I have i wü Bed ya in | - 
the Nature and Kinds of An . 
ALL Triangles, whoſe Sides are Arches of Circles, are called Def. | 
ſpherical Triangles, as NP Q, Fig Fig. VII. And when Triangles are ©, 2, 
compoſed both of right Lines, cel Lines, as ORG; and g , 
V, they are called mixt Triangles, with one or two convex or con-- * Dy . Of 
cave Sides; as for Example. (1 ) The Triangle O, hath 7 Sides =; * 
that are right Lines, and the third that is a concave Arch. (2) The 
Triangles R and 8, have each but one Side that is a right Line, and | 
— others are Arches of Circles, of which, thoſe — Tasten are convex, 2s 
ng ſwelling ou , and thoſe of 8, are concave, as bein hollow' outward. 
Ty e Triangle V, hath alſo but one Side that is a right Line, e kava 
two which are circular'are-one convex, and the other concave. e- 
Every Triangle contained under three equal Sides, be the 
right-lined, circular, or mixt, is called an equilateral Triangle, Def. 41. 1. Of 
and ſo the like of Iſoſeeles and ſcalenous Triangles ; and to diſ- plain Tri- 
tinguiſh right-lined Triangles from ſpherical anc mixt * * 


2 «4 * os 4 © For. + $1 * 
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Sars penn, bounded 2 . four right Lines * 
e 


THF f. 
ar Tui GEOMETRICAL SQUARE 1. 5 1 2 


| Re | per 021] i 15 the N 5 L. an 


he ee tn 


a 5 Sides are e ual and n and the Pan vic 
| 2 "abhd receives its Rene bom from its oppoſite Sides and. Ends being parallel the 
| arallelo-- to each other. The Parallelo ror 1s alſo * a long "rover | 
| gram. 9 with regard to its being longer than w "yl 01 
4 | | Tar Rrowsvus 1 is nothing more than a 0 Sau e 
. D, 43. of uſſo d out of its natural ſquare Form into any 2 
| a Rhombus 5. Angles 4a « f of the geometrical Square . g 
. and Rhom- | rs each a moveable Joint at I 1 he ts 5 4 
þ Boides. uſhed to c, the Angle a will be mon to | 
| | 2 ii bene removed to ce, the Side 4% to 3 Fay * 
1 the fan is t Sf . PT FE Ex 
3Þ n ſquare Parallelogram, w wer | 
5 — Poſitions. MT WP” 9 = 
| Per 40 TrzArzzOD is al a , of 1 g 

. are parallel, and the other two are not, gue. : as 
F — 2 
"Dy 46.07 RzecvLar Superficie RL =) by five or more Sides are called | © 
Of: 4 2 or P Nahe or Multilaterals, (chat is, many Sides) a RI 
82 e bh Oc. and which take their Names from ö 

che Number of their Sides, 5 5 | : he 
Five Pentagon hy the 

Six Hexagon Sp 

on | oy * Gaby er Heprigns |, 49 av eh” 
ale. ine onagon od | | 

of Ten Decagon _ | 2 

Eleven | Vndecagon 3 | 

Twelve _ 1 q 8 
De. 47. Of r which have the fame Number of Side? aud are 
an irregular ar ulav plain Figures, conliſting « of 5, 6, 7 8, Fe. 80 
Plain Figure. as abs a atk > Figure under the nin Place Bf P 


* 4 * ALL. Figures bounded with right Lines and wi or. 5 
Lines are called mixtilineal Figures; which are either irregular or 8 
3 regular; that is to 'ſay, if an irregular Figure have ſome af its” Sh 


Vb es curved, and fome that are r Fun — — 1 fic 
| "De. Of a compound irregular mixtilineal Figure; but is 7 a Figure | Ns 
6 3 compoſed of equal r Sides — of equal arched Sides, ey F 8 
compound are called compound re ular Figures. 1 
Figure. Wnuxx Figures have Voids or Imperfections in their Superliciey 8 
"Bf. 50. Of they ens imperfe& Figures, ſuch as A B, Plate II. wherein Pa 
Imperfee? Fi- the dark or del Pere Parts repreſent the Superficies, and the light 10 
gures, | Con- Parts the Petenten Voids, or Imperfections thereof, and which * 
centrick and are differently diſt guide n thoſe of A and B; having their Voids, 
'Excentrick. or defeQtive oa ded by Lines deſcribed on the ſame E. 
ters, are called concentrick Figures or Superſicies j and that off (3) 
|  Lunula, whoſe, Void is bounded with Circles deſcribed upon different Centers is Jet 
\ called an excentrick Figure or Superficies ; wiae Definitions XXI, and Ng 
The imperfect Figures B and the Square on the Left of the Lunula are alſo to. be La 
conſidered in the ſame Ga as A and the Lunula, notwithſtandin that their wi 
fee 


Voids are bounded with | right Lines. For as the Center of the Void in 
B, is the ſame as that of the — cies which bounds it, the whole is therefore 
: il Figure, for the ſame Reaſon as is Figure A, And ſo in like man- 
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ner, as the Center. of the Voids, in the pr bh n 
coun of the e Buperſicler ; that b an excentrick 
unula. 1 Ws 
To thefe imperfe& Figures I muſt add 0 which is a, Parall: 
2 four Paralfelograms, that meet a Dann lag 

int | 
Now! ifany dre of thoſe four Parallelograms, as d, nb, a 
a a, do 3 LC d.a 5G 
Gnomon ; the four Parallelograms are dered ſepapate tely | 
= the Farallelograms nb, and » c, 8 e deferitgd about 

nal 6c, and the other two Parallel pa 2 7 and a4, are the tra 
Supplements here, and which are always equal one angther, a5 wilt be *, 


wt pre Pf are bounded ongor more Line, fo So- Def. «2. OF 
ids or 12 LE one (dhe, rficies; as for. hott 
nets Oh 8 ws or le Ko plies Dis 1-6 
8 e r er, the two 

and both Ea. aPpe 
Taz Number of entire Solids are p 
here, a Spheroid, — 7 a Cone, 
feta otra, Fm» anda,» Orb 4 Ri." 
n a a He ron 1 ns * 5 1 
an Ofahedron, 2 Dodecahedron, an f a inde" hir 


Rhombus s. 32 
An entire Solid is ca to Tek e- 


been taken, e Remains af A 
thereof is taken ws ns © N N of a hb” 


Ah 4. 0 


phe ro 2 2 5 
. e 


mw on 


s 8 


winks e al at he 52 Bias 0 FX” 755 „ 
the ſolid; and is commonly called a Ball, od 3 7 55.07 
A Srnzzomisg rune Body, edby on 2 80 a Sphere. .. 
ies, alſo, but its Curvature is | 2 the Part over 3 70 
ts 8 0 as the Curvature of the Sphere ; n itz Length 
its greuteſt Thickneſs, . therefore 353 hn 
properly called n ovallar Sold, if we'confider the Sphere as 13 


E is a long and eee "Def 
a? Cramons, hs 2 lang gull pt RE EY e 


Fang as a CE sX, Plate II. 1 5 18 0 y three 1255 oo 
es, of which one is convex tw 
5 oy TO 1 5 | 5 


pen — the manner of the Cylinder being eut at 
if the Ends of the * be both cut oor uae to its Leugt 
perficies of the two = are both Circles (which are 1 & X, then the $i 
the Cylinder is 0 "Thickneſs) 3 d the convex Su Ser than's 
Parallelogram 3 is equal to the Length e Cylinder, . d Bread: 
to its Ren: of deln ing bended' about the on 01 ics + Ae D,. TY 

the right Hand Side of the Plate] Rave its Ends cut obliqu 
15 to each othe r, the ſuperfi perficial Figure of each End a 
„and the . Superficies will be N Rhomboides. * 2. . 


Ro Fa cyl der, as E, have i its End cut obli and not. al. f Fg. 
lel to ag will be both Ellipſes, 312 tea. ts | 7 Is” 1 
not being hich the. tranſverſe Diameter to , i reg 3 
lon 2 an in the other) and the convex Superfcies . 4 
1 der an! Hexagon; a Demonſtration of WO ia will 45 2 2 
fee in the Men Aae of Solids and their Superficies, | OT 755 | 
A 


Def. 62. Of to be the Diameter of a Circle, on which a Semi- ſpindle is to he 


| is alſo called its Vertex. This Solid is terminated by four equilateral Triangles 
as B F, on the left-hand Side of the Plate. „ e 


and meet in a vertical Point alſo. 


68 Of GEOMETR V. 5 


Def: 59. Of , Cons is a round Solid, which riſes either from a. Circle op. 
of: 59- © an Fllipſis, with a gradual and equal Diminution onti it termi. 
4 Cont . , Plate II. 


24 Bl nates or ends in a Point, as Fig. T, on the left Side o 
and therefore is bounded by two Superficies, of which that of the Outfide-is 


convex, and _ = End or Bottom is a hs - —— tical 2 every. 
| one there is an imaginary Line ſuppoſed to rawn from i 
Def. 60. Of Top or vertical Point, unto the centrical Point of its Baſe, wks 


the V. * rex alled the Axis of the Cone, and which is ſo called becauſe it 
＋ K . directly through the Middle of the Solid, and on which the Bg 
1 may be made to revolve or turn about, as that every oppoſite P 
is equidiſtant therefrom. The ſame is alſo to be underſtood of a 6 xis 


4 


the Sphere R, alſo of ec, in the Spheriod 8, and of all other regular ſits, Now 
when a Cone hath its Bottom cut ſquare to its Axis, as T, *tis called a repular 
Cone, and its Bottom, which is called its Baſe, will be a Circle. But if iti Bot- 
tom be cut obliquely to its Axis, as G, on the right-hand Side of the Plate, it 
is then called an oblique Cone, _ — * 510 an Ellipſis. 3 

- A Conor is a Solid, diminiſhing in its upper Parts nearly the 

255 on of ſame as a Cone, and takes its Riſe a Cie alſo ; — th 

Cees. Side of a Cone is ſtreight from its Baſe to its Vertex, this of a C- 
noid is either the Semi-curve of a Parabola or of a Hyperbola, or the Segment of 
a Circle, or an Ellipfis ; and therefore terminates at its Vertex either in-a, Point, 


as the Cone doth when the outward Curve'is of a Circle or an Ellipfis, as B 
with a curved Top, like unto a' Sugar-Loaf, as A, when a Semi-parabola, 
Semi-hyperbola. 3 | | 0 


or 
n 
A Srixprx is a Solid, thus to be conceived ; ſuppoſe ag inB, 


a Parabolick raiſed, whoſe Axis is 4; alſo A Lg the Curve adto be the 


and Hyberbe. curve of a Parabola ; now if from every Part of the Cheat 


Lt Spindle. rence of a Circle, of which a g is che Diameter, a Solid be raiſed 
with a Curvature equal to the Semi-parabola à d, that Solid will he a Semi- pin: 
dle, and therefore two ſuch, being equal and applied together, as B, will form 


that ſolid which is called a Spindle. And as the outward Curve may be ei 
Hyperbola, or a Parabola, therefore a Spindle may be Hyperbolical or Parabolic: 
3 6 A TETRAHEDRON is a triangular Solid, which riſes from a 


i * . O | | 
4 5 5 f equilateral triangular Baſe, with a gradual and equal Diminy; 


dron. tion, until it terminates in a Point, as a Cone doth, which, Po 


 APrramid is a Solid, which riſes from a geometrical Squa 
Def: 64-7 with a gradual Diminution, (as the Tetrahedron riſes from Sau 
a Pyramid. j ateral jangle) and terminates in a vertical Point alſo. Th 
Solid hath its Height at Pleaſure, and is bounded by four Equilaterals or Iſolce 
Triangles on its Sides, and a geometrical Square at its Baſe, as Fig, V. 
Der be. O APrRramais 1s the ſame Solid as a Pyramid, only with this 
Def. 65. Of ference, that whereas a P ramid ſtands on a geometrical Sq 
@ Pyramis. and has but four Sides, which are all equilateral, or Iſoſceles 1 
angles, a Pyramis has ſome + rs Polygon, as a Pentagon, Hexagon, UW. 


its Baſe, with five, fix, Ic. Sides, which are all Triangles, as in a Pyramy 


Ace ne A PrRrAMIDOND is a pyramental Solid, whoſe Bottom 18 4 

Def. 66. of angule geometrical Is or ſome regular Polygon, and gi 
« Fyreni- are the Curve of a Circle, Ellipis, Parabola er Hyperbola, . 
A CrrixpRorp js a Solid, ſomething like B I, the Fruſtum of 


Def. 67.0f a Cone, but with this Difference, that as the Fruſtum of a Cone s 


a (lindroid. terminated at its Ends either with two Circles, if cut ſquare tow 


* 
* L 


Axis, or with two Ellipſes, if cut oblique,” or with a Circle and an Elliphs, if 


hs to 
Di : 

i 

4 


SEED F Ff - 5 
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A Prin is 4 ſolid Body, of equal Thicknefs ne n Cylinder 3 94 

but as a Cylinder is round, and its Length is thereby © bounded by a DE 68. Of 
one 8 ies only; ſo à Priſm is bounded by three, five, fix, or Kind: of. 

ade and its Ends are either riangles, geome- Privicec. | x . 
tag 80 bounded y two Triangles, | 
at its Ends, and three r BAE ium Prism, 
= y two Fr _ at its Ends, and four Parallelograms on its Sides. 
— on its Sides. And laſtly, B D ie a hexangular Friſm, bounded” by 


2 its Ends, and fix Parallel its Sides. DE, 
\ 3 


S 
2 : | | 
U * — 


* 


TR 
11 
Are 


Ce Es i an onal ſym agar Veil hoe * 60. 
Dice) and is bounded by fix equal geom 9 1 
- „ is alfo — 2 — Jpn Cube, and! 
ome a Priſm; but as its Ends, as As es, are yu 
by Parallelograms, which are never more nor leſs than ſix in Num- Me 
ber, as Fig. Z, it is therefore with relpeR em its Sarfaces buing all pipedin,) + + 
Parallelograms, properly a tare 6 pt 3 

An'OcTAHEDRON, is & equi- 


ht - «1 
lateral Trian and is — of two eq . 3 = aa 
their — applied wing, o as 8 oye dron. 


=P | 33 
the whole, as Fig. P. Plate II. 5 D, y. O 
A Beste is a regular Solid, bounded by twelve 7 


* 


Pentagons, as Fig. O Plate II. e Y | 
—— is 2 Solid alſo, and is bounded by 
— 1 Fig 8 Plate 1 twelve 
Wunbe rug and the Solids, bounded | 


Rhombug's, but thou Ree ED 
they are not regular 
Tus regular — are the Tetrahedon, the hs nee of 
Cube, Fob mnt the Dodecahedron, and the 'Icoſahedroti; are ric 2 
which being the only Bodies that can be inſcribed within'a Sphere, eg N 
ve therefore called regular Bodies : 
B be hide Vw iuilink, when bebghatotet wiibiejog The 87 
er of its foli es terminate at perficies 
bee, and cue Boy which comin te incite Body healed nnd nd 


2 0 ; * a N * P 3 ue « 2 3 LT * - « 8 = +: => " ; kay - * * me 2 * 1 — bee! . * 2 
X - 7 7 * * 2 * a * « 12 2 . F 7 1 of a * 
1 8 7 g A , 2 4 : bs 3 [-- 8 8 * » WP. 
* E . 8 1 0 » 5 ww * p * 4 FY 1 


the circumſeribin | 
2 Angle, eee i and 
A FxusTum, as : 54, is the Remains of« Body, when s | 5. . 

ae Se ne hn] 5 


away, the Part B G temalni is the Fruſtum of a Sphere; 
and if from the 8 pheroid BN, the Part A be taken away, the I | 

Part N B is the Feten of a Spheroid 5 and ſo the ſame of BI, » 2. 
and B K, which are me Fruſtums of a Cone, and of a Pyramid, 2 
when the top Parts D and A „ - Froſtums of ' plained. 
— and that der only: ar their upper; but alſo at their under 
Parts, as'H I'K * 2 8 When a Part 
ken from he Bono of or of a'Cone, as the Parts and 27 f 


10 
tz 
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Taue vans emaining Parts being conſid 
Re 7 T UPPET 1 
tire Bodies wid ob oblique Baſes ; GS 
g Def 76. 07 = hy ior rd do they are no 
the Segments ments, and the Parta a and x are the 
; ;4 a 8 - gether do but complete: 'the two Salids,z pars. 
"Pyramid, &c. are conſidered as entire oblique Bodies, and the Parte 
REY = conſidered by themſelyes, the Parts & and *, are 8. 
of Fruſtums, whoſe Axis is equal to 9 | | 
7 ved Ir all the ſolid Angles. of a Cube, _ 
— ry ſquare Face of the Cube, an —— 
"fx pony ny 
ruff 


vl | be the Frau, of Ar — 
cies or Faces, of w t cquilaterat I. 
4 — will be Octagons. If the folid Angles,of a al 60 
| +, ken off, as to makereach of its equilateral 8 
Hexagon, the Remains will be the Fruſtum of a Tetrahedron, 
bounded by eight Bape 3 of which four e wine 


four will be Hex 2 47 LEY 
1 mention the y-we den, only to give a Hint, that b | bs Merlin of cuiting 
of the ſolid An les of Bodies, there may be a very Yarjety of vacoman 


* pr Body or Shaft of a Column, is cau wpoke of r, inked 
þ going o Solids, that is to ſay, the lower one third art of fits Whole 


TEENY to 8 B, nden, ans, Remainder „ee 
D of er . rr 
of a —_— 2 A Szcrion of 4 Sali, is a rl Fi ure, | 


cutting off a Solid, directly throu in any. Part; Here! 

6% 25.25 Yer 4 Segment was ** —_— flat Surface, or 

Ag 4 that Cut, which. js « Circle, is called in Sevtion "Aud in-lik 

4 Cone be cut quite through ite Axis 1 

to  its-Botrom, the flat —_ of that Section will be a T rianghe. * #0; 
In Baſe of an upright Line, is a Point * 2 

Tu Baſe of a Circle | is a Point alſo, —.— Point g. of te Gi 

whe cle E, (ig: V. Plate J.) I. on the tangent Line 5% which 

| by its Curvature can touch the Line 43, bat in the Point g 5 for 

Def ef. 80. of — Point in — Circumference, is at the ſame Di- 


Circle and Line bi, is at eater Diſtance from the Center | 
Ellipfs., Point g. — 9 tangent Line in h 
Points, and conſequentiy che Baſe of the Cirele, is the Point g. 
Tux ſame is to he underſtood. of the Baſe of an Bllipſis. Sightlined, F | 
may have a Point for their Baſe alſo, by being ſet on angular Points, as the Her- 
280n B, Plate I. which reſts on its Angle a, on the tangent Line 44. 1 
As Points and Lines are the Baſes of Lines and Superficies ; ſo Pointe, Line, 
and Superſicies, are the Baſis of Solids ; as for Example : Firſt, the of a 
is a Point, for the ſame Reaſon, as it is the Baſe of a — the ſame is 
to be underſidod of the Baſe of a Spheroid. Secondly, If we:/conceive the 
curved Superficies of a Cylinder, to be an infinite Number of like Hoops 
fet cloſe together, tis very eaſy; to conceive,” that che Baſe of a Cylinder lyipg 
down, is a ee Cirele can touch the Plane it lies: on, but 
in one Point only; and therefore al all thoſe Points in the ſeveral Circles of the 
linder's Length, will form a right Line.— The ſame is alſo to be 8 1— 4 
en 


a Cone laid on its Side. 8 

End it rn agg, png her Surface on w N 
ſtands, Fourthly, the Baſe of a Cone, Conoid, Þy Pyramid, Pyramis 

Ot. is chat $ which is oppoſite to the Yor, and on which they com 

| monly ſtand 1 but in their Fruſtums, the Superficies of both Ends are calſed B- 
ſes, as the leſſer 0 . 


- 


n Ba- 


4, 


NI-F3 4 Sr 


t 
4 


2 


B. 


Ferriten 


II iris sir 


4 2 $ J ; 
* > Berks 
. 

3 = 


| two Diameters, c 5, and 90 d, and that the of each 


EO ME TRY off. 
euiſhed the ſmall End fram the greater, I muſt on, I think it a very improper 
Manner of Difliaction, becauſe one Body cannot ſtand on two oppoſite hs 66 2H8: ; 
{ame Time, and therefore. cannot be conſidered as two Baſes, be as two Ends, 22 
they really are, and which may be diſtinguiſhed by the Names of Greater and 
Leſſer, by only: wall makinguſe of che Word Bad med of the Ward Boſe for | 
ſpeaking, except the of a Cone ſtands on one of its Endo, neither of h 
is a Baſe; for when a Fruſtum is laid on its Side, — 1755 
T—Vpͤ TEE CRIED . 


ix 


| e Fay Kind, Cl Mea Ac, 1 . 
1 A ws Angles ee. or ras. 


' A aan 1 my is 3 
of which one muſt be obli ne, and which meet each other in e Def. 
ſame Point; as for Example,” Fig. I. Plate II. If the Line 4 
de, "be co ITY 8 AE i — 3 
ft; the pe INE 
Txexs are three Kinds of ſu oy thats w laps (0. 22 Of 
Right-lined as e g Fig. IL. N II. —— urvilineal, as x &, and . 
1 2 3, of which æ ig 4 convex Angle, and 1 2 3, is a concave. —— 
Angle. (3) Compound. or mixtilineal 48 f r , or tw; 
Rronr-lined Angles have three Denominations, which they e. | 
rc c ERIN Rs: PEEP 
cute, an # Angles. 
A Roe Lage is that, when two right Lines meet, and are 
{quare to each other, as þ 4 and m 4, Fig. II. Plate II. A ue Dr aces 
Een a right A. 
aan e en el. 2 


Angles. 
Acute An le, is an le, whoſe Openin 8 is leſs than a Def. 85. .of 
222 Angle e by the Lines i 4 and +4, er by the — | 
i t and 51. 1 5 
An Obtuſe Angle, is an le; whoſe is greater than Def. 86. Of 
N pn — oſs Opening i x mh. yn war, 1 
le is meaſured 3 e he 
— Prins and th the Meaſure of an le, Dor 87. 07 
Quantity of that Arch which is contained between its Si the Meajure 
r of an Arch, s the Number of Degrees, that are con- 
tain erein. 
A Dent is the 36oth Part of the Circumference of any Cir- 7 2 


cle, as a the following Example. Su the Circle c, 
55, 34, Fre: 1. Plan I, be bonded into four er yoo rt 


—_— 


be divided 
into go equal Patts,” then The whole (eus of tho Circle, wil he divided | i 
into 360 equal Parts, which are called Degrees, Aer 
them, which is the 360th Part of the whole, br ue ö 
Arp from 6 chat the Limb — 
Daun go Degrees ; that the Limb of — comatn 15 180 | — | 
egrees ; that a ri le contains go Degrees; an acute @ | 
Angle contains _ Degrees 3 and that an obtuſe Angle — 
contains more than go Degrees. circle. 
Ay a ery Circle there are 369 Degrees ; ; for if from the Center 360 Dips 
you draw. Ne Og in ego, inevery 
bd, unto 8 1 divide the Circumference of Circle. 
a into de fume Number of Degrees, 3 the Circle 90, 
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34; and in like Manner, the ſame Lines will divide the ſmall Circle / 5 | 
the Arches i, 4%, and of; do each contain the ſame Number of — 5 
Ho to find the Quantity or Meaſure of an Angle. 

Line of , - ,Burors the Quantity of an Angle con he tr, a Scale of 
Chords, how Chords muſt be made, 28 following, wiz. Firſt, — 
made, * at pleaſure, as c 6, Fig. III. Plate II, and = 

erein, as d, whereon with any Radius, or ning of 2 

8 deſcribe a Semi- cirele, as c a 6. e any | 
Compaſſes, greater than 4 c, on the Points c and 6, deſcri e . "I 
ee, and ff, and from 4, 1 of Interſection I, draw the Line 44. 
Thirdly, ſet the Radius  c, from e to 60, alſo from à to 30, on an the Arche a, 
which will then be divided into three equal Parts, at the Points 30 and | 
divide each third Part of the Arch @ c, into three equal Parts,” | 

the whole Arch ac, will be divided into ꝙ Parts. Fifthly, divide each Purt into 
Halves, and each Half into five equal Parts, and then the whole Arch a < will be 


divided into Degrees. e 

\Tw1s being done, ſer ne Poor of your r Compaſs, on the Po Point & Ad the 
other being opened to 10 De Openin 1 an the Line $6, 
How $0.00 10; In the ſame RL Pan's take Diſtances i 20, 


e 30, c 40, c 50, ©; « 60, c 70, e 80, and e 90, on che Arch 6 0. and turn them 
dowp to the Line c, as before, and thus you will have transferred every tenth 
Degree from the Limb c a, unto the right Line c 6, In the ſame Manner wansfer 
every intermediate D and then will the Scale, or Line of Chords, bo Tome 
Pleted and made fit for ſe. 


„ Io find the muſt proceed. as fl 
1 — 4 Ede 4 Fe Fig IL NEN Angle given, win 
8 uantity 
| ax Aaghe. Tax 60 Degrees u your paſſes, fromthe Scale of 
andon the Point a, d Irre e 
e c, in your Compaſſes, and apply one Foot to Line of Chords, 2 
ginning and the other Foot will fall on the amber of Degrees, that Wang 
CT Reaſon h muſt take exactly Degrees in 
HE w in 
22 Of Ts Berk why yon ma ec, pure rod ay 
is or Semi- diameter of Circle, is equal to the Chord Line of 
2 Go Degrees of ts Circumſerence. A non one of i ue 
2 of Angles, it ſhould happen, that the Sides of an 
EE be ſhorter than 60 Degrees, the Radius of your Line 
owt poker why in ſuch a Caſe, continue out the Sides of the Angle, u 


To lay dqwn an Angle equal to any Number of Degrees given, 
. To lay down 7 reg 25 a Aug litels different from prot gies, 


ENT... 5 it is required to lay down an 

: FRY to 3o De r. . right Line, as hb 4, F 5 7 
II. Secondly, take 60 in your Compaſſes, fram your Line of Chords, 

and on @ the End of the Line, deſcribe an Arch at pleaſure, as 5. Thirdh, 

take 30 the Angle given, from your Line of Chords, and ſet chem on 

the Arch, from « to c. y. from a, the Point c, draw the Line 

— een da and a h, make ingle equal to 30 Degrees, « 


pan pas my 

Ar of a it is therefore to be ob- 

D . — dat ore to be ſubdivided into fixty 
* — Part, which 8 855 _ and therefore 4 of a De. 

is 15 Minutes, * a Degree is 30 utes a Degree is i 

1 10 Mints, 15-18 5 Minutes, Sc. a : 75 "Hp 


11 


r + _ 4c » 


a 


mt» a 


e . 
want WR : * , 4 
1 „ a 1 * * 

. * # * 

i . 4 
# jb"? 
-- > * 
1 — 


Ii 


78 
2, 


- 


of * 
1223 
2 8 


DFF 


at — Point, — png — 8 of 1 
ement an in . 

2 und Bot 972 If 
— nn But be it which it will, e „ 
2 may Dep mae , | 
8 I. 4th _ Degrees. ke * 7 

70 Complement of | o Beg CES, do * 34-8 : 
> | Semi-carcle. 15 (rem. 
 AncLEs are ex | mal- % 92 Oo 
An be - fan! 4 92. 2 
Fig. O, y ; — 
internal Angle, is an i 1 | 
Angle b, in Fig. P. Plate IV; but an external s 
e. to a Circle, or 360 „ M. Plate 

an internal Angle, 
the Space i 


| fite to the Angle 24e, 80 likewiſe the Angle a 6; 


| the Luc. rom 


then will the 


Fiese 


- Duzcrrss and Minutes are thus written or expreſſed, vis. ten 
Deg res, forty Minutes, and twenty-five Seconds, is thus written, 1 
— 40', 25" 22 15 Minutes, thus, 40 4 

22 chree 


__— are 
CE one 
— Example, to write or 
the Lines 4 a 4 4 Fig. II. Plate II. 
dah, orbad; „ 


* 


* 
_ 
” q . 
” 
is 
* 
* : * 
* * * 


: 5 
A * 
* phys ” 
: ' . ; 
o 6 = . 
* 
-_; : * 
0 5 i OS 
" k 2 L ”*% 2 « l n 
# La wy. * dan Þ 
* a . * 1 
* * 1 4 —_— g m— N 
1 Ry 7 , 
. * wh „ „ — ** I, : 2 4 > 
* 


11%, art ed the Arch 7.9, is Le e 
plement of the Arch i , to 360 Degrees. e 


Orrosirz are ſuch, chat are or o 
another ; as for if two he Lines as 
— — 


Fig. G. Plate VII. croſs each * the 
they make are 5 dc, and a de; that is, 


and which are always equal to one another, :becauſe the 


re their Meaſures, e . 2 _ 


Of the Deſerijeion of Lines, n 
$ the ſeheral Works of this and the Biba] os 
pendant on one another, 

deliver the whole by Way of 
APronLEenisa 


* WG N 
. 


| often de- 


th 


* — er r 
Tree 


the Line e X, and ap 


=. * 2 Us 
of — 


75 


i 


to interſet 


leſs. 


Operation. Fir, in Fig. HL let 2x ee in or near the Middla of 
the given Line o n. Set 
and x, whereon, by the 
n to 9, draw the Line 1 g. which will be che P requi 
' and me, are at equal Diſtances from n, therefore (by De- 0 the Las 

zs Perpendicular; becauſe the Diſtances ag and g are 


Secondly, 2 Pen r., 
Firſt, on the given Pte, 


| ä 


Point. 


Of GEOMETRY 
and the Reaſon thereof is, oe Cp 
„ as g 4; and g 6, the-Arches deſcribed on 
each other, . as is alſo the Cafe 
green wr as g 3, as is evident by the. 
ning be more than half the Diſtance 
Point of . made. The Point and 


10 the e and that of x4 by an 


4; 


ud f 


. 


is leſs than h che 


Opening, cannot meet 


al Diſtances on each Side the 2 Point d as 6 


; find a Point of 


— a8 * au, and thereon ſet 


ing, A the Arch 55 5 


* 


ly, „ler 4 5, . VI. be a 
© Opergtion. Open 


Secondly, 2 
23 2: draw the Line 1 &, 2 *twill be the 
cular may alſo be erected on the End of a 


Methods. As forExample : Firſt, Let 1-2, 


oint A, ſet — the other at 


given 
give oot in the Point A, may be ca 
C. Alfo-on the Point B, deſcri 


an Arch, as AG 


red: 


ie. IV, the Bud 
me rt. N Ga ICE] 
with ts Opening of y ; 
a Point of Interſection, 


dicular required. n 


ven Point. 


Lin Nd ths ka 
E. V. bet en Led 9 


Operation. Firſt, on 1, with any Openin of Crmpaiits, deftribe an. 
2s 9 and —— ſet its Raabe, "Tag, 9 with the ſame Open- 
6 8, and' thereon ſet up its Radius three Times, at the | 
Drau the Line 8 1, and tis the Perpendicular req uired... 
given Line, and A the 


your Compaſſes to any Diſtance, and ſetti one Foot in de 


_ Oo. ©; 


eaſure, as on a ſo that the 


able to interſect the Fi Line, as in the Point 
ibs! over the given Point wg 


Lay a Ruler from C to B, and it will cur the Arch A GF, in G ; dray the Lino 
G A, and tis the P 


Thirdly, LetN O, Ag. VII. Rs gives Line; and; N the 
| Operation. Firſt, from a Scale of equal Parts, as 4 e d, Fig. 
| . d rer nan the given Powe Nt, deſcribe an Arch, as MM. - Second-* 


icular 


take 8 Parts in your Com 
= Parts, and on the Point I, 
the Line NN, the 


N. | 


2 8 1 


es, and ſet them from N to I. Thirdly, Take 


nterſe& the Arch MM, in Ye upper e 
xular required. 
Now as 64, the Square of 8, and 36 _ 


100, Which is the Square of 10 by to; th 
F Fourthly, * Fig. VIII, by @ given Lane, and @ the goes 


Operation. With 60 Degrees of a. Scale of Chords; on a, the given Point, - 


uare of 6, are 
Toe KN ine Paige 


nal-is. 
agree log of 


defcribe an infinite Arch, wb; and then ſetting go®, from 6 to c, draw c 


Point 4. 


(2) on — 


43 . the Perpendicular 


"Prom 


br uired. 
"IX N 3 W. Fig. IS. | 2+ a . NN 45 5 
: eule on an angular nt. FE. 
: W Point given. is eee ee e al. 
Operation. 1925 7 20 5 6, at any Diſtance from the given 


6 and c, by Prob. I ws e as 
required, | 


tha - 2 5 . 


2 = 2 
1 


2 £ ©. 


Sm. 


" . oO 


er nnn 


2 
2 4 


m— 


G 


pt IO 


s rr ri 


„ 


e 


E 
% 


8 Sd © - 
55 


M 


the * to the A. and 28 17 
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[4 es gag wt big bl r e 252 * 
. 6 2 5 . * 2 rg V. 2 5. ** 2 bur — * 


Toered a Convexity, n 5 9 1 


the. 


Firſt, Let o ; Fig: 3 
+ off Pos, 5 $4.0 _— 1 
des. I, Lind a Fein —— draw-'e& 3h Ferpraditilar 
RP” p * e 2 n OS 6”, D 1Agh wrt - ano . 
© , 4 Fig. XL. de the givers Arch; and whe x rent. v1 
| Ovation. (1) Se Det Lt en Font, av la 


yo ons 
17 LSHRS 4 if 9 NY: 


A 


(2) . 'the 


A 49% O.»9 3/984 264 of leu n z N x” \\ als a 
5 XII. l 0 
Lzr 4 3 te we * 
Oder io Fe . 8 Iv 45 : Fs 3: 5 
Ns oY , N l 3. YL Jett or | N nt \ 
ns ie Point n nu. awyig 4 10 Lu 5:17 ron Hoi, 40 z 16 


h Hack alt, me Pubs VIE - 
7 ere a arent Bang 


Ler e 
- Operation. A 1 
them draw right i . in 
Perpendiculars, 5 i 7 9 
from whence draw c. thee equired- :. non - e rows 
22 ape 2 Fa 7 NV. und Ny. lug zu idw 
75 ee . t given right Line. 
LzT @p,'F 11 4 | 


Operation. 


{4516044 bad eile 


. 


A This nts is to ande when he, given 
over, the Middle of a Line and the 
h 2 nearl — Ty, as the Poin be, F which by 
at rom draw an as 6 e, | 
pros. UI. biſect in the. Point en exe He, ako Semi- 
circle, n the given Line: — and dan 4. the Paxpradicular ro- 


{Form idee 8 
4 baer M. Fig. XVI. * 


12 Ee an pn 
7b . e e | 
f . . Center is mu. 


. 


the Pe nes g e090 
= the Arch. La * Ruler . 
n 


„ daihen 
Lr! zac be we gin e 


\ 


* 
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0 Set any equal ide the | 
e, W E FN tad 
Point a, dra the Perpendicular u u, as 8 SOD BY. 


„ go e. XI. Fig XVII and XIX. 
ann of © N 9 0 an Angie given 
11 „ 5. e 

Operation. Draw a right Line, as IV and n 
and on the angular Point a, deſeribe an Arch, 486 4c; wich the ſame 
22 deſcribe an Arch at Pleaſure, as » g : make the Arch ; foo agbe 
2 the Point g. from the Point y, draw the right 

"Angle 6, will be equal to the Angle % In the ame 

* «df, Fig. XX, is made equal to the Angle bac, Fig. XXL 


P Fig. 
To continue @ right e Hon by « Bake 
ation. 
abr be the given Line, n 


Reaſon of „ r, df the ſame Len 1 6 
e tf U the Ra * Fihe Line a, e 4 elbe in] ch, 


as c 5 ol Gon. the End of the given Line, ſet off two Pointe, 4475 
whereon find a Point of Interſection, a5; unto which, E b 
given Line, * n. and n at t pleaſure. pit” 


„ 7 a 
To e » to avi * 9 — TH 
© Inv #4, Fig.” ie Os ven. rig "Line; wtf ths 

Take the given Diſtance A B Os aſſes, and on any two f 


Ends of the given Line, as” and g, defer two Arches, as 1 pom yn 
| mhick will uler, fo as but juſt to ſee their Convexities, _—_ ae Linen, 


which be puealil 021 4, ut the Difiapce of AB, e bp 


Pao. XIV. Fig. XXIV * 
25 ae Low relle af Line, eee. 


Ane Lins, and $1 e 1 . A 
. Operation. From the given Point 5, draw an — 854. at pleaſed a 


to eut the given Line in any Point, as g. "By Paos. XI, "make N 
* 8. g and from the te, ber tr draw the ine 
be pull the given Line an required. | | Dee 3 T% 


pa on. XV. Fig. XXV., 
2 yoo deferibe a Circ, — — Circle, at given e, 180 


R b, and ed the given 5 
ation. Draw a right Line through # the Center of the given Circle, me 


and make qua 0 the He F 
n e 5, 1 LY 

_ 5 Prgk XYL Ti W FR 
W oints to find baus others nterpe 2 
Ar / be the two Points given, to find two others ah ine in 
38 by the Help of Which a right Line may be drawn from the Fecht 
Point 4 4 iche Rule „ whoſe Length is leſs, than the Diſtance of # to 47... 
ibn. Wich any Diſtante greater than half the Length of a 4, on the Points 
a, 4, find two Points of Interſection, as e and f, on which with any Diane 
greater than half the Diſtance between the two Points of InterſoBtion, find two 
other Points 6f Interſeion, as b and e, which will r 


the given * 4 and 4, as 2 | 
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e equal. Part, as Fig. 
arigh t Line to repreſent h. WII 
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Circle, which biſeR in , whereon with the ius 1 d, deſcri 


out at pleaſure ; on c with the Radius c deſcribe the, Auch 


| of each Circle from f t0 g, and from a to a, and then will thoſe Quadrants be each 
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Building, and whoſe Diameter being meaſured on your Scale of ge of qu Part, v will 
ſhew the Non of Kn which are nnn | 5 


„F000 „ eee 
abs 414 be a given Oval, whoſe Canter , and tro Diameters e tele 


found, f 
— ceandimg, dich bien in 
an l, which hiſect in 9, 


ration. Dram at pleaſure two parall 
theP n and , through which draw ar Line as Ian 
whereon deſcribe any Cirele that will i the Sides of the: | 12 
in the Points «fd; erg nn drove the right Line f 
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biſect in x; then thra Points x dram dhe 

the Point , Gray the here Diameter parallel t wh, "dpi te © Geng, 

E 5 1 Pxos. XXII. Fi XXX. Plate Ill. 7 4 of 
Te draw a nil hs ir int, that ll hea Tangent — 5 


Lar 2 be the given Point, eK which the mee bee 
. Operation. a right Line from . the given Point, I] 


acd, interſecting the given Circle in 8 through which, from 4, draw d 6, 


t Eine r 
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* ö 
. On a with the Radius « 4 daſcrihe the, Arab 
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To divide the Circumference of a 3 of 
Lr the Circle fon, whe XXIV. be given, to be divades. into hz 
the Circle 4 A c e, Fre. l. into 60 Minutes, Te Hig, in 
into 12 Hours, and the Circle r g αε . MMI. into. e C 
the Compaſs. re, 


Fist, in Fig. XXXIV. and XXXV. draw the:twa Dinos at -ight Angle / | 
as ad, and & c in Fig. XXXIV. nne eee Set the, | 


divided. into three equal Parts. In the:ſame manner divide the, remain 
Quadrants in each * — This being done, divide c u, 2g axdeginF 8 55 X 
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Quadrant a e 6 row be divided i Lo - . — In «If fame, 
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into two equal Pate, pa the-whole will be divided into 8 Parts N divide 

each geh Part into 2'© Parts, and then the whole will be divided into 26 Parts. 
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Bea eee x, eee of the Fiese cut e 4 the 
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. 9 as e, 2 ond 5 Par 

PN os row en at e an 
Finns r, e d, Fig. H. hy he Line e, on 4 by Problemm l 
Lett. II. erect the Perpendicular 46 to e 4, on che Points 6 and e, with 
9 9 yo 2 Draw the Lines a 6, cb 
| complete the geametrical Square, as required. IIb? +, 
One Make à 6, Fig. I. equal to the given Li PR „ 


5 he Perpendicular ac, equal to the given Line f; on e, with an 8 | equal to 
fake a4 on the Polar $;, wich an Loved etl to c a, make the plat of Inter- 


nd. lg edn hdd 5 og cubes allel 


4 A © 44 
9 
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erte to be the 
8 Bd et beret Pe f OE 
Mm e ce contain e Ole , 
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t, with the Radius 7 /, deſcribe the Arches 4 / m, and bag; ; alſo on the Poi 
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N De, 
Ne ted Bp Gab . | 
e N . 
en 1 us: 8 
th 5 ib 2 6 10 an 
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to the right 9 4.1, quis Fes ye fr 
224 4x 2, in in e foc 
e e ber! 3 tie 
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el to 4 4, 231g, 25, 34 N 
vide 5 c and c e dro mh Grp om ( 
wy 4: 5+, ©, thro? 1 : 4 
K. eee 3 the 
Rn 7 Lo eto 5 1 
„ 9, 4 % 8 ce one half | 
1 0b the other 8 e, Wert ors | y s required, 4 
e ee 3 CEN Taft 2960 aght 
has che given Line + backs the Li PT) to 5 4d = = 
\ Operation: ation. Make 5; the 1 pony gr and 4 5; at} 
au, and at right — 8 eule 
fa fe * toe, and to g on che Diameter, which An; 
ocus Points of the Elli wherein fix two — e. and Lin 
them, ſuppoſe the Nail at a, put . atkthiead, . Gin 
teach unto the Point /; then with 4 — — — Kid 
and held upright; trace about che; Circumference of whi 
Fog Bebe fa as requireds - r BY Pol 
uh is Hip ge R. en Be Cin 
If Lr 5b and'c x; be . a7: Diameters, I les. a ne hoy 
Fl ye Firſt, make a s Fram, which is nothing more v6 Pier ; fol 
Wood, 48 f f, and & g, fixed gether at right Angles, with a Grobve #6 vl | 
midſt of each — — eel ee toe en 
Point a deſcribes the e pacing Point ta, Js ge 
but the Points : arid 7 are moveable — and are 1 
ſeribent at pleaſure, ' The Diftanee of the dane . — e C 
equal to. F e half the conjugate Diameter, and the Piſance 9 by 
' 4 Pvint a, is always e. to half the tranſverſs by.1 
Tiamel over the 3 ſo that the — Live of Part 
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che Line 9 o d, at pleaſure. Alſo from r thro , draw 


Fee. X. Fig AB. . „ 
To deſevibe a Scheme Arch, without any reſpef bei had to its Center. 
Ir 2 % be the g A — 
— ia e Perpendicular 5, equal to 
1 ac E 
RA. T Draw the Lines 4 6; and & e, Tel. 1 in Fo v. U is 


Parts, and draw right Lines of Interſection, n 


1 4 0 7 eee Ke AD, and A E. e 8 
— a —— Hai | fon ; 


Lr 4g. Fig. Al 


Operation. 4 f, u Brea | 
nah bran ul 16 the given Height. Draw a , 25 


to c e, and each d R 
vide the Lines ab, bc, c Zip into equal Pe PEO. Vt 
draw the interſeQting Lines, will coin lets the whole 5 as required, 

Fig: AE, is anocher Eumple, whok "+ lefs dt Fig AD; bor in 
e ſame. 

Note, If 'tis required to have the Curyature the Hanſes of theſe, kind of 

Arches, to be more or leſs flat, the Height of the Lines a 4 and 4 * 

encreaſed or decreaſed at ar pleaſure, which a very little Prafiice Prove will mak 


perfect in. | | oy 
| | Proz. XII. Fig. AG. Plate V. Io 
Te dbferibe a Gothick Arch, amp of red drebes fc , Bs 

Lr = g be the given Breadth. Err | 

Operation. Divide * g into 3 equal Parts, at * 6, Whereon with 4 

# 2, deſcribe the Semi- circles and 6. 1 wats, with the R-. 

dius n g, deſcribe the Arches g r, m2 r, 09, and n 2 

1868 


ſure; alſo, on the Points and r, with the Radius a, more „ 
, 70, X. wh 


eme Arches on each Side of e, which will meet the 
he Lines 67 and 4g; and then will xeg be the Gothick Arch required. 
Note, The Arches  þ c, and e 4f; are concentrick © the 
deleribel ue way givus Villines che Gong Oilags. 
bb e Foe be deſcribed, as in Fig. AF, as follows, 
Luxx co be the readth, _ | 
Operation. Divide ce into five equal Parts. On the fit Part, at can Bi 
as on 6 and a, with the Radius » o, deſcribe the Semi- circles c e, and m 


On the Points 0 = c , with the Radius e 5, deſcribe the Arches J 5, TW 
nf, 09, interſecting each other in the Points 5 and 71 from whence, thro" the | 
Points 6 and a, draw the Lines g 6 g. and pi, at pleaſure, On the Points 1 


and g, with the Radins p /, deſelide® the Arches 7k, and d 4 interſecting 
l which will complete the Arch, As ; 


aired. 
Nete, The concentrick Arch, aghif, in deſcribed on the 6 


and þ g. 

. 
0 an is yreater t 2 
Lr e be the r 17 Height. 1 3-0 OR 
| Operation. Biſeck c 4 in e, and dere this Perpendicular * of Leigh 

at p ure. Make «6 to the Le no iel Pars, and ira 'b; 
draw'the Lines e 4 and a 4. which divide into . 7 and dhe i 
> e which will form the Arch as _ 3 of 
„ and much ſtronę "than 2 Semi Bi e the ae Brant 


ei e ſhall Gemonſtrate u hevater, v 1 come: "on "explithy'! the 
ch and Abutments of all Nad of Arches, - 


reer 


former, 5 
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| Pros, XIV. Fig. AI, Plate IV... rj 
7. deſcribe een eee þ the Eater .. 
r and ab the Height of the Ramp. * 
eration. BiſeRt ap in , whereon ere the perpendicplatr 2 #, aa? 
—_ From the Point a, draw @ 6, parallel to 2 e, and equal to the g 
2 CE the Ramp ; and dra he oblige in nes By 7 X. E LECT 
divi ex a into two equal Parts, b 
ſeven 7 parts, as in an? fy IX. hereof, and 3 e ana hols. 
Parts, Set up. 2.9 6% to 4 n, and draw the Lines e; AF, on the Points 5 and 
e, find the Point of 1 gee equal to e f; and e dro f fo 
and draw the Lines c6 and ce ide the Tides be; ce, of, 8 into 
equal Parts, and draw che interſecting Lines, they will com opus hs r 


as required. 
0 PRO. XV. Fig. AL. Plan IV. eee 
To Avi a rampant Semi-Ellip/e, by the Inter/efion — i 
Lr c be the tranſverſe Diameter, Lui lf ts e pe 
and a 6 the Height of the Ramp. 
Operation, Male ch equal to > the given tranſverſe Diameter, which biſe& ing, 
whereon erect Per e e rep wg Draw e a and b, 


parallel to 
24, of length at ure; make c 6 to the given t of the Ram z alſo; 
make 6 EN equal to hlf the given.co give hes, Long draw: 
the Line ae, Divide ba, ad, de, and —4— 
alen which will complete the whole, as required. | 1 


| Pros. XVI. Fig. AH, and A K. Plate IV. N 
75 deſeribe a rampant Circle, 2 Lig, hy the Ie o rg *2 
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„ at Rhombus @c gi. Rieck & c ind, ei in i ag in a, and gi in b; then divide 


ab, be, e fi, iB, hy, pd, and d a, „ 
ing Lines, ch will comp te the whole, as required. SO | 


1 To deferibe the rampare Ellipfis,” Fig AK. 

Lare 4 be the tranſverſe, ahnen PSY us ler the Angle | 

. ual to 5 4, and the gle 41 B, be equal to the given. 
ation. E E to 4, 

Ange By Pros, III. heroes complete 8 ac %, whoſe fides und 

biſect in the Points 5 4 B. Divide a B, be, cd, 4, i; ae ic and ea, 

1 il complets the 


ind equal parts, and SECS EYE 
whole as Es 15 | A 


| Pros. XVIL Fig. A. rv. > V1: 5. 
To bride rampant Schon oe „ by the Inter/efion of Lin, | 
LzT ed be the e eee eee nen of th 


Arch, and o the Heigh | 
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gtd Operation. Make ed. 4 the x 

- i Ye gre E — 

nter. an to t o * 4 

ol and J. each ual. to the - Et Draw the Lines & & an 

— 34 which dhe e into I Mrs they will 

1 004 complets the whole, phe org ac oh dee, if n 1 245 
: | 1 f . et "© ws 2; 4 
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rr ere 


| it of the to 
h A given. heig] t, alſo make c 6 equal to cg, draw. the Lines a'6, and bd. 


en Lines, which will conplow the whole, as required. 


| Ya Papabola required, 


. PRoB, XVIII. 6 Plate V. 


Jo deſeribe a r xt Gochick Arch, Zy the InterfoHioh « of right 1 Lone, 1 
Lz. be che gi ary 0 hy: on ages 9 'Y 
Operation. M 3 n Breadth, ich bifeQ in f 3 

es Perpen cular "of le leng ard at 1 ; from the point B draw Ts 


Lines 
ded, p Ae, 55 of boy h at pleaſure z make #6 equal to the: ge 
PE L's rA make 4 and e d, each equal to 


Divide c Line eB: ab, alſo b d and 4s, each into equal parts 3 and draw the 


AP Wy + Pros, XIX. is. D, Plate v. 
To deſcribe a rampant =o by Ordinates. 
Lare þ be the g given Diameter, and q a the Height of the Ramp. 
Operation. Make 745 equal and parallel to the given Diameter c e, on the Point 


9 e, erect the Perpendiculars c a and e, each of Length at Pleaſure. Divide the 


eter c e into any Number of parts either equal or unequal as at the Points 

146 8, Cc. On J, with the radius /c, deſcribe the gemi - circle c d e, and from 

— Points 1468, Sc. draw right Lines parallel to the Line c a, of Length at 
ake g.@ equal to the Height of the Ramp, and draw the Line @ b. 


Take the Ovilinidts.4'9, 4 4,6 5, $9, &c. in the Semi-circle D, and ſet them on 
the Line a 6, from 1 to 2, from 4 to 3, from 6 to 5, from 8 to 7, c. and from 


the Point a, through the Points « 2 3 5 7 /; Sc. trace the Curve a f l, Gs 
part Semi-circle required. 
Fig. E. is a given Glee Koch, from whoſe Ordinates, the v 


Scheme Arches 8h f, 44, and a m p, roduced at different Heights of ramp- 
ing, as ef, 5% and / u, where wo fo n are equal ow wo 
(hoſe in the regular Scheme Arch « 


Fig. F. Na given re Semi -Ellipſis, „ th whoſe Ordinates, the rampant bent 
14 855 * {mi, ue produced, at different Heights in the ſame Manger. 


P ROB. XX. Fig. G, H Plate V. | 48 
| To geferibt a Parabola. 


DN When a Cone has a Seftion cut parallel to its Side, the curved boundary 
O! ES 


uperficies, mgde by the Section, is called a Parabola. 
Lzr x F be a given Cone, and þe the Perpendicular of the given Section. 
Operation. Biſect the Diameter of the e fin p, and from the Vertex of 
the * draw æ 5, its Axis, which continue 

I. in any Part of the Taid Line x p, continued, as at 5, draw ] g, art 
12 1 974g = equal to 3 Divide 5 e into any Number of 


four (but . more the better) as at the Points opms; and a Sos 


ts 12 right Lines parallel to the Baſe ff; meet the Side of the Cone in 
os rhitk, AO 5%, in Fig. H. into the fame Number of 8 
oints 1, 2, 3, 4, and through thoſe Points draw right Lines, to the 
— je at Pleaſure, and parallel to 12. In Fig. I. make 5 = equal to 7 5, 
Semi-diameter of the Cone, and with the Radius x 5, on the Point 2, r 
the Circles Ja m 5, on # in Fig. I. with the Radius's 4, 5 v, bu, eg g, a Fes, 
deſcribe” the Circles 4 Fg i, and from the Points o p m 5 in Fig. © 
Lines parallel to x z 4 — the outward Circle in Fig. I. in the 


ab, IO Points c d, the next in the Points e f; _—_ the next in e 


al er Diameter /m in the Points o Þ . mw 

&5, cd, ef, bg, Ii, be the ſeveral Ordinates of the Parabola that 

Ity Perpendicular, at its divided Points, 123 4 ; and her put 31 5. 

c in Fig. I. alſo 4 #, 4 2, each equal to e, ä — 
31, each equal to p e or g alſo 2 x, 2 5, euch equal to b g, ory 

the Point V, in Fig. H. through the et aaa (ics 1 


28 ws 1 Met 


nwards at Pleaſure” towards 4, 


F. 8Y2 nB 


— 


— 


_ 1 . 3 


and twelve times, and therefore will be yi meg 


EDO ERTUE OSS EET DL 


OO GEOMETRY. 
Nets, Ja e boiabfilved, uber to deſeribe the upper Furt of the 
exactneſa. *tis neceſſury to ſind the Pointe 7 and ev, ——ů 
6 e, in Fig. G. in two equal Parts in e, and — 1 or parallel to x 4 alſo 
z 2, on the Line xd, in Fix. H. into Wo equal Parts at 1, 3 pa · 
rallel to &; on, with the Radius i p, a . G, . 
from the e _ to x d, cuttin do eee 
make I's, rv, in Fig. H. each to Ie, und e ag 


che Cre the fame Method ind more f 5 | 
| "wy r eee 1 
Pan XXI. 24K, L. M. . erty Nov 
To deſerity | aw Hyperbola; | + 2 


Nate, When a a Come has a Section cut = to its Axis th 


of the Figure, made by-theSeRtion, is called aw #yjerbo 
Lxr ac Abe the given Cone, e | en | | 
Operation. Biſect the Baſe c 6 in . . at'plez« 


ſure, as to'm, in Fig. M, and in any Part thereof.'as x, parallel co cb; 
1 Divide 4 aud 5 >, © Ce Nectar 
equal Parts, as at / g e, and 1 2 3 4. | FromthePoints g x Fg, draw. Lines 


arp uy the Side 3 _ _—_— N 4 
equal to e , and through the Point , draw the 0 3 40.7 &. 
equal to c 5; on the Point # with the Radius c 7; deſcribe the Circle 9 5 im, - 
alſo 97 the Radius's * , Ir, * 7 ＋ e 
tinue 4 n the Perpendicular of the to 9.4 , i 

the ſeveral Circles in e Points' abedeg bil. Through the divided: 


1234. in die Line v. f. Fig. L. draw right Lines rt y u, t0:the'1 
and left at pleaſure. the $y and Pig L. each equal ito 
W Mo” make 4, 8 4, 123 tach"equal to f ö, or f. 


+ to Ve, or n 
and laſtly, wire aft emer 24 
the Points 8, 75, 55 mg, 105 1, it, to S trace Hy r 


po. XXII Hax. N. Flure V. e 
- give right Line % dere yo Are, ſrom « Heragus ts 
LIT a be the Line. 

Operation. Biſect the Line 4 u, in the Point o, — the Peapendinybir 

o, upon the Points a and with the Radius a 23 deſcribe re gd 4 coy 

divide into ſix equal Parts at the Points 1 2 3 4 5; make Aa 
* to x 5, & i to & 4, e to x3, K A tor. 4 c to 

Points xc dein 6, be the Centers of the Cireles Ks 0 Pr 23 4 — — 

are capable of containing the given Line, fix, ſe 


Bur to make this more Toll M 
n ng 


; 2 1 Fi # Fig. 
To 4 4 Penth Tron, X 


Operation. On the Points and 8 2 
; 


and v.; make # x , the chord Line of one: 1 1 7 
and on x, with e. e the Circle @ be 755 | 3 
| - be, cg, g a, each equal t \&f; draw 1 . 723 4 e | 
"oY Ki OP. TM, 
Pon, XXIV | * wel CL N 7 
e whoſe 3 R 
Operation. On the Points 55 pdt 55 the Radius f, find the Point = 
{<ion », whereats with che Radius eg derer the Circle wbe48 Cadets 


13 
14 


88 G EOMET RV. 
l be, d, de, 2 and 2 f each equal tobe, ind drivvihe Ling $a, ab, 2 


4 5 . complete the Hexagon, me 1 ef? im 
Pros. XXV. Fig. C. Plate VI. 25 
balcuo hure e, Sure, ob e 0 7 


| Operation. Biſe&t yf in x, . — — perpendicular æ 7, on theP 
ws the Radius /, deſcribe the Arch ys, make s x equal to one ſixth. Partof 
chord Line of the Arch ys, on x : with the Radius x /, deſcribe the Circle y a 5 7 
de f, wherein from the Point y, ſet the given Line /, from y to 1 from a to 3, 
from 3 to 7, Ce. and drawing the Lines a, a 3, 3 7, ee. they wil Nenn. 


\ the Se * uired. 1 
Peas = Pros. $xv1.. Fig. D. Plate VI. 5 1 5 


20 Aiſeribe an OB „ whoſe Sides ſhall be each equal to a given Line, as 
Operation. e in o, whereon erect the —— or, on 1 
with the Radius gp, deſcribe the Arch ↄ x ; make æ r, equal to x m, the chord 

* of one third Part of the Arch px; and on r, with the Radius r 9, deſcribe 

the Circle a bc d e f q p, wherein ſet the given Line pg, from 5 toe, from à to f, 

from 6 to c, Ic. and drawing the qo ab, be, &c. rr 1 774 


L ne n required. TY 4 fo of 
ri Pros. XXVII. Fig. E „ lar Ml. ts 
St, 7. deferibe @ Nonagen, whoſe Sides Mall be equal to 4 given Line, ab 8 
| arion. Biſect ef; in h, whereon erect the Perpen 54 on n with 


1 ius fe, deſcribe the Arch . Make a d al the chord Ling af 
"the Arch ea, as a2; ond, with the Radius dF, deſcribe the Circle t e e, 


wherein ſet the given Line ef, from e to t, from t tos, from to , We. | and 
N Nr the Lines #4, # 5, 57s Se. they will complete the Nonagon, as require, 


Pao. XXVII. Fig. F. Plate VI. e th A 
7 0 deferibe a Decagon, whoſe Sides ſha 2 equal to a given Line, as Pe 
Operation. On e and , with the Radius e p, deſcribe the Arches a f, and ae, 
and on @ erect the Perpendicular a e; make a e equal to the chord Line of tuo 
third Parts of the Arch a p, and on the Point e, with the Radius e p, deſcribe the 
Circle eng þi#/m oe, wherein ſet the given Line p e, from p to =, from do g, 
— 5, Cc. and drawing daun, 1, ng, g , oe. they company 
© uired 


n, as 2 Lit 
n 3, Pron KIK, Fe: G. Plate VI. 1 


1. eee Undecagen whoſe Sides ſha A ene to a Line, acid ? . 
Operation. On the Points e and 4, with the Radius 4 e, deſcribe the Arches g, 
and 4 a, make ag equal to the chord Line of five fixths of the Arch ea, on dhe 
Point g; with the Radius g e, deſcribe the Circle i #1 m, Ee, wherein ſet the 

iven Line e 4, from e to i, from ito 4, &c, and drawing the Lines i, e. 


will * ms > Ea Re as N50 


* Pon. xxx. Fig. H. Plate VI. RS 
y PAY a Duale „ ewhoſe Sides f 2 qual to a given Line, et 5 


ation. Make g a, and a d each equal to Jen . wich the Radius & þ, 44 


ob Circle 555 4, Oc. wherein a. the given Line g; from g to "from 

0 f, Band wh, &e. and drawing the Lines g b, þ z, 14, Oc. they will 
plete the Duodecagon, as required. 2 

Having thus ſhewn the Conſtruction of each Polygon r you 
eaſily underſtand how tomake any Polygon. from twelve to eg, four 

the: ollowing” E . 2 

| Pro, XXXI. Fig. O. Plare v. — N 

To maled Lehre ary Nu umber e to twenty four, upon gre 

Line, as bc. 
I 


il 


See ere vas 


GE OM Er RN. * 


FF) | Operaiion, Biſe® be, r of Les 

9 9 ure, on the Point : deſeribe the Arch & a, w ich divide ure 1: equal 

14 T ae 4s many of the 12 yarns of þ 6 as are fides in the Polygon Tequired more 
BY than 12. Supper SEN n of fix Sides; pon tewitha 

* e "Arch 12, __—_— #2 parts in th 26h | 
Re ba, and the fi fro. Jet from a to _ 1 0 16 parts. pon tlie Point 25 

4 the Radius 23 * Art rp eh ihe. with the Radius 

. deſcribe the e 16, — of which will contaig/the given Ine 


37 bc ſixteen times, ee the Polygon, as OD ; 
be performed for any mags. 4 * 


e an 2 PF 


* * 
N * &y 4%, 


daes XXXIL N. . Flas Vi, © 
. er He Geometrical Square, Pentagon, Hexagun,  Sepyayen, 


» Nan er Decagen, "within a Bs es 
ian © the n i i — 3 


N «Dar 0 Placer e e gh each 
ah raw he Line biſeR in the Point 2, no 
ö 2, draw the Line 52 B; arena LT cm, . , or make 
| ac, and @ , each equal to:@ þ, B make 4 e, equal to 4 s 
jos draw de, divide the Arch ma, — . — parts, and make x'm eq 
5 e e Then c m is the Side o 0 equal e 4, of 


- ageome uare ; 405 of a Pentagon: dh, of a Mn . jet Pages 
"A e yt a Nonagon; and cb, of a | * 
with made within the-given ama i daa, or Circles equal aber fl = in the the Cirrles, 
half KLMNOf, whi . J. wrt 8 Fig. 1. rat ed 2 145 
en, lowing Polygons, « Sa MA rere 8 
* Septagon, N an Octagon Octagon, in O a Decagon. y "OR 
bl 1 1 Pos. XXXIII. 27 r Fo 
** o deſeri regular Polygon on a given luce 
263 2 the Ae Degrees contained in 22 20 . 74 is the Side of 
| 1 eisen b ai 

Tus num 'of Degrees comained in an Atch, whoſe Chord Lins is tha She 

| of an equilateral Triangle,"are 1 209 of x geomemnical | 
72, of a He 60, of à Septagon 82 + n, 455 of N 
— 2 Joes 
To prove that the no he wer wh con 


360, — — —.— i . 
re propoſed, e Quotient is the num . 
aud eee 25 — — 8 101 *. way 2 
Let it be required to deſribe erer as F. Dy. bn 2 nod aint 
Operation. e hords, on x: deſcribe the Circle 
204i 5 make ab, bd, di, i h, and h a, each equal to 72 Degrees, and draw 
the Lines a 6, $4.41, and þ a, they 1 complete the . 


then proceed as follows, 1 ſuppoſe 'tis Toquire to ſcribe the nal Feen 


plum. | 
oy en hes » dg mn 3 : 
2 24, $6, & d, and i. any Side n, a8 d, m 1 
and each, equal to half one Side of the given ſmall P nd dr ew 
12 5 br Angles, 0, meeting:the Lines a E, and 6 x, in the Points þ and . 
„ * *, & , each I ES or, & , and drawing tl Wes 
7 and», they will com plete the Pentagon, = rf. A bi 


5 err „ 
Acain, ſuppoſe the ſmall Pentagon p / vn in given, and ed to de 
ſcribe the large Pentagon's #7 h, with's final Line of Chose. 


0 Rx 32. AEM + i OOO ae 
"Hy N 5 1 ** EL 8 
0 Ag” . 1 F 


Fin ST, 


* 
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Ni 
} 
bs | 
7 
4 
þ 
v 
EY 
4 
7 
1 
74 
Mi 
N 
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i 
1 
N 
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8 
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7 
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7 
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a 
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1 
4 
. 
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— ̃ 
— 


| 22 Points à und 4; make & d, K i, and & 5, each equal to 
2 will 


Arches and bi; make 5 x, andy . each equ 


to 108 55 eos the "he Prins 
2 to 455 by?Pos I. ECT. 


= Ys 


95 9 GEOMETRY. 


through 1 the; angular — at Pleaſure: — — Sicle of; the — og 


U 


tagon at both ends, at pleaſure, as the Side 4 p, towards and : dilacd ain 


2 make "aj and 27. to halſ of one Side of the large 
Lines g, and ray at right An es tor. and continue them o ment the Lines 


2 and draw: — hb bs 14 ns nice 
mee, eee 71 \x 3 50 


"WS Pros. XXIV. F. R. e N y | 

To deſcribe Polys on a given Side, having the Number 

ne 552, 2 W Loving the Nembe be gre, the 
Tus Nanber of Deg: ces in the Angle of a regte Pontge D 
Hexagon 120, hun Septa tagon 128 f, in an 
a Decagon 1 44; Jn go Lack % ad leca 
© Le « be the given e WE 
fon. On bo Pant waht 4 with 60 De rees 


Sg 


HA 9 88 


* f e equal to 18 Degrees ; then will the Archi 
. $i 


; nas; xXxV. FEW ls VI. l 2 Pa 
uu. a Circle 3 contain any Fare, eee 


to agi urn Lint, at 
ation. Biſect ac in 3, whereon erect the Per erpendicular 4 : ; make 0 

l and on , with che Radius h a, deſeribe Arch ade, which 
Parts at the Points 1 24 4, make b b fig; gr; nu and 
2 equal to the n 1 41. 
and draw the Lines ao, which are the Sami - diam ircles that Will vongain 
1 from a geometrical Square unte a 0 nr. che Line 
N Circle that will contain à ge- ical Laue 
2 % for Hexagon; 25 for a 
3-6-7, for a own 2:6 4 na dengeng, * — 

nz a m, 


r Eder. In the like manner any 
Part being ſet above ws N 


4; 1 way 5 80 . 


SN 


"LECTURE v. | * 5 er iv ids 


| f 5 ‚ Y 4 A. 2:20 14 267 
the infriting and circameriing of G f Vow \ 
2 Pon. L Fig T. Fl VII. Gag n 
Tt —— Cinh, area, in any right-lined Triangle, as E. . 
Peration. By Prob. XI. LECT. II. divide Angles 1 | 
angle, erpendiculars, as id and | e, interſecting each othe Reg 
Whence, by ProB. VIII. EEC T. III. let fall 'a' Tepee Ly 
on; with the adius f a, deſcribe the Circle ab c, which will touch the Sid 
land 0 in the Points of Contact i; and e, and therefore is TRE af Te re 


4 pa. II. Fig. S. Flas VI. „ eee 
: | Tomnfritea Circ n. within ele, ab. al 58 
Operatlcn 


r 5 * 
- , £ * —— n 2 on” 
: * * {49d = 
. * — y 
# ? 


E EEE. 


Keie. 


, e TD ow 
Dem / the Lines d and re, from the Center 5; let fall 
the — bey%@n 


as required. 1451437 BA 
Pros. III. Fig. V and W. Plate VI. 

To inſcribe « Circle, ue a ay n «the er 
ation. Let fall = Perpendicular from the Oeser el 1 an Side, as 4 
7 the Radius dg deſcribe a Circle, which will outs che 3 the 

e „in the Points of Contact, S e ee ww 


Fig. W, E 
within it, in the fame manner. Lane g 


2 


= 5 : 


Pros. IV. | = | 
To inſcribe a grometrical Square, a: fs eee. as 


Operation. On the Polet ene #, equalto c 4. From che 
angular point «, draw « g, parallel to * c * being. Dram g. 
cutting ac in f; draw f x, . 0 agy alſo; Fe, parallel to be; and 72 
parallel to / x; then re rt ui Square, inſcribed within the 


Triangle a 6 c, N n G N 
N +, xY 
fel - Pio v. Fig. v. Ie VI 
To eee 5, ing geametrical Spee, a: © 4 
f. which biſect in a. On a, 28 
„ cadg; ; On 2; with the Radius g u, describe the Arch 
o_ 1 Lines from # to h, and to f, which will interſeR the fides of the 
2475 in the Points 6 and e. Draw the Line d 6, and the Triangle 
_ if beequilierl and inferibed as required. | l 


Pros. V . Fig. A D. Plate VL- 


... as 


in x, > ce 5 — os with — e th 
Arch xz c; ela the Arches » « . e e ee in the 
Points o and , through which draw the Lines 5% and 4g; 1 
Line e g, ,, . 


paos. VII. . \ Plate VII. 125 >. 
To inſcribe a regular Pentagon, asn d k within an . . 7 un 


Operation. Let alls Perpendicular @ h ce with the Rain ©} deſcribe 
the Arch # # f 0, at pleaſure. 'Draw vp, perpendicular to v 5, cutting the Arch 
2 e parts, and make p o. equal to one 

* 


part, draw the Lines g e and v 0, Lin and draw : 7 &, con- 
tinued to /; thake v0 equal do 7, and draw the Line l, che Line as 


in 5. Make 4 = # 5. endandd 4, each equal to then 
ade Nes the Lines 4, be, and 4e, th Fenmgon ++ will infect wi 
mung, as required. e 


— See OE 

„ IT a a AZLeng. >< 
Operation. — 2 and 0+ at right $-thereto. i 
qual mch and d the Line's 4; WAKER WAL 3 Te OC 


Center , with the Radius Bes de fcribe the Circle! 
ol me, wr EET NE a Rm tC FS: 


"IK 


— — 
— 


22 CE oo 2 „ 


F 5 
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N 


EE 


I 
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1 - -- —— 
+ — — 
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1 4 
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Fr.... $M. 


I 


— ab 2. 


wy of &EOMB THY) 


Pentagon in Draw F parallel On: the Points F and ere 
* F 6 and 1 c, — the he fes of the Pentagon as ab de 
Points c and 6. Draw c 6, and c ALTERED ASPIRE; * 


as required 1 e 


te fa of 3 Fig B. eb . 
To t of a Penta-Decagon, | or of 1 fa, = 
fot De e Shoes Gree H Hd NN. KO 
ler / be the g Tay — x} "p43 f 793 7 *&\ 
bs - ation. In nat XXXII. LECT. IV. inſcribe. * equilgteral Tri- 
eadg, and a" ca 1, ſo that one Angle of each Figure megt-in 
the Point z then wi 1 „be one (dwg ar gf or.# e and as. f6 
and c, are each one part, therefore = one fifteenth. put, 
as required, N 


1 8 Ke Fig. 6. Plate VII. 1 ** 
7. amel, a Circle, as abs about 4 grometrical Square, a 
91 abe. 1 N enER 
e Draw the Diagonals, and on OR with the a th 5 | 
deſeribe the een c 6 a8 required. 75 2 5 8 a4 | 
1 Eon XI. Fig. E. Plate VII. 3 AY TO 
To circumſeribe a gremetrical W a b c d, about a given Gil, « as 
ie. X 
Operation. Draw two Diameters at right les to each other as onto i 
Thro' the Points e, draw. the Lines * — a, 227 to £17 Us 25 
the Points g and in, draw the Lines a e and b d, parallel _ f 6; which wha. 
each other in the Points a b c d, and form the geometrical uare, circumſeribing 


the Circle, as required. 


* eee xn. Fig. 2 Plc Vi. / 
| To circum/e « Pentagon, arc hae a by ar x wh « 
Cirele about @ Pent w_— = — 
Operation Firſt, by ProB., XXXII. LEC IV. deſcribe the Pentagon 
cb aed, within the given Circle, and biſect its ſides in the Points x av &fg, to 
which, from the Center x, draw right Lines to meet the given Circle in the 
Bae ben . Draw the Lines dc, c, ba, ae, and d, and they will form 
the circumſcribing Pentagon, as required. | 
Secondly, Biſect any two Sides, as a 5 and & c, in the Points þ don, om 
which draw two right Lines at right Angles to thoſe ſides, which will interſe# 
each other in æ, the Center of the Pentagon, whereon with the . ow 
owe rr IT Circle ba ed, as required. 2 


Pros. XIII. Fig. C. Plate vi. 
«0 4 To inſeribe any Polygon within any Circle. e 
f [lian e ee Septagon @ 3 7 def. #4 > 3.7 ae 
GenzRaAL RuLE,, 

„Draw the two Diameters æ 3 and 7 e, at right Ang __ dividing the Circle 
into four Quadrants, Divide any of theſe Quadrants into the — Number of 
equal parts-as there are fides in the given Polygon z then four of thoſe parts will 
be the fide of the Polygon that may be inſcribed, as required: ſo here the A 


38 SEE 


S 7, 1 divided eee as 8 el! SE _ 
| rea 

| oF: Pro. Fen, „D. Pie, VL. 3 ine 
circumſcribe any regular 0 ws anot olygon of . ane binds | Li 

Lr 9 d to Grcumlerie e e nar es Hergen | 07 
75 N : Los of A 13-1875 A bt * BEET Line 


3 - : 
925 { - „* 3 


* 
25 
a4 
1 
* 
IC 
4 * 23 
85 
ing 


a 0 = ww 4 why 7» r & Lak a Sy» 
ny S. < ; OE _ 

5 32 i 'S ow oF: e 

7 -* wer 

E es 5 —. 


Line 54, and þ « equal to the Las - ET ns 


Of OROM ET Rv. A 


- Operation. Draw the diagonal Lines 4 4, b h, mf, to which draw ri ; 
at right Angles, cc, — al, and xe, which by ir meeting in the | 
9 a, the circumſeribing Polygon, nen 44 


| Pro. XV. Fig. H, Plate VII. % 
eb Þ eh nd about a gee | 
„ Cantngs the Side ws 5 cet 4; 2 
ular 5 on Points a and v, with the Radi 
cheagy and fg at Pleaſure. On the Point 5; with 
Arch f 4; which divide into, 5 equal Parts, by ib roy hp | | 
Angles} 5:05 and i I z, each equal to two Parts of i 4. Make tlie 
st, each equal to one Part, and continue the 1 e 
alſo v t towards / mv and æ; alſo 4 5 towards b, and a towards g, Which 
interſect each ar. the Points o and c. Make cy. and o %, each equal to 
ac, and draw y, which will complete ths pang . 


required. 
, SS Fig I, Pl Plan VII. 
n | eee Haul at 


Operation, On the ang: i. die any Radius deſcribe Arches, 44 
qxo, I1bf, and db. Divi d c into lang ang, N 
cb equal to four Parts 725 Through the one #: oem the Line a Bt 
Pleaſure. Make the Arch g e equal to he 1 and through . Feten tho 
Line 4 ½ at Pleaſure. Make the Arch s x o, and þ Arch 
bd, ang troay the Faves {pad and , he fe nfo % ge fre ht Lines 
both Ways at Win which will meet the Lines a 0, @ f, in the Points 
oand f. N 2 , each equal to 1 %u or @ 0, and join v#, then will 
faorw, be the ci ibing Pentagon, as required. | 


| * XVII. He. Z. and AB. Plats VI. 
arri eee. Square, aloe ary Sele, Ti ine, 
HIS may done two W as. * 

Lr end, 5 Z, be a Scalenum Triangle ven. 

Operation J. Continue the Side 2» towards 4, and through the an Pete" | 
6 draw the right Line ac; parallel toe.d. One erect the Perpendicular e a, 
to meet the Line à c, in the Point a, Make ac, ande d, each equal to @ e, 
and draw c 4. neee circamſcribing geametrical Square, as 


uired. - BY 


eration II. Fig AB. Draw e a through the abgular Point, and parallel o 
the Sade 1. From the Points = and. æ let fall Pe rpendicylars/to the Line ac. 
Make c m, and a 5, each equal to c 4, as required, w Ta will complete the 


a Tots as required. 5 ee e 
ee Fa | 25 ba A 
e e 
4 on. 4 Fig. N. Plate VII. nh „ 
. To fad a meas propertional Lint; ET ak fr. 
Mean proportional Line, is that which. being multiplied into irfelf, its Pro 
duct is equal to the Product of the two giyen Lines mutiplied 1 0 — 
other, or it is the Side of a geometrical” uare, whoſe Aren is 
Area of a Parallelogram, whoſe = ls VERS; Le a 


nes. 


Ler d and g be the two 
Operation. aka a ae. ac, yy 1 RY 24 po 90 * 
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Line #, and eg equal tom. Biſect à f in 1, and on? 


F r . Ao tr 8. 
-- — 5 a 


of of GEOMETRY. 


ceſs #53 on beret ths Perpendicular 5, which . — 


POB. II. Fig. O. Plate vll. 

To cut from @ given Line 4 Part that all be, a mean 
remains, and à Line pripeſed, as the L 

Ltr # be the given Line, and m the Line ed. 


— 


ay 
ation. Draw a right Line, as 4 f, at pledfure 3 6645 te wh 


4 * gi and on 2 ere the Perpendicular * Biſtet eg 1 W be GAN 
bs, then ce, the Part cut off from a e, t6 the Wen Line n, 7 & Weir F- ; 
mpg the Part remaifiing, and #; the Line ptopbſtd.” For 
ng Ii, in N to @ c, at * 0 8 ind the Semi tic 
75 57 Wing Jes at {ch by the Faſt Prob. 2. 
Proportional to the Lines 1 and i I) eee Fh RA 


has Lives Hr N. . i dan | Projrtien 

wo Line ed into one 7 

being pores, to n the Lengths of the given Lints, 4 2 
tremes. 


Ire be the given bangen. connected together without PittinQiow, 14 


S2 & 292 


the Line 4, the mean Proportional of 
| Operation. Biſet a e in 5; on i deſeribs the sener age; one ext tht a, 
Perpendicular ei, equal to the Line 4; draw 1 g parallel to ac, cu th 
Seeler in , Dri 2 þ parallel to f , wi, ol divide 22 by * 
a b, and 5 c, the two Teach Lines required; for . K. ety bias 
Proportional to a haid 5 c, and js equal to the Line 4 allo 
| $13 
Pron. IV. Fig. R. Plate VIE. 4 "IM . 
Two right Lines being given, to find a third Provortional. 
r 4 and n be two given Lines. an 
Operatic, Make an Angle at ; 294 ns. 2 the 
15 and F a each equal to , and draw tt 15570 ao an 
parallel to 57; then will à f be the third Prope required, be 
ge ee. 2 
f f s ven, a 
e the Tie r, 2, 3 be three 2 Feen s, an fred to find u fd . 
be 5, the tid, ey the me, 2 the ſecond, is ti * 
a If 
7 Goo te Fg le xt pleafrs, a „ B, wy, | the 
52 tz lf _cqua 222 8 08 2 ( 
i Breed the — 3 In be che forth tion — T5 equ 
imis to i g. the ſame as = f is to. fg, — Binaton 1 i is to f, y the | the 
Sear ie rofe. 4 
Note, This Problem is we NOI ek * Leo- Mz 
Pros. vi. Fin T Fla vil. to 
The ae. 1 8 of the Extremes being given, » — 
| | as i 4. 
Lr I c be the mean or 4 2 e the : i | Dia 
\. Operation. Ones ere. Fee a hp of Len "equal tb & c, Nea be « 
i on 3, EE Na 4, Ucleribe the Sens: edu wide then 4g. 
5 nde. n required. 3 2 . «af 


* * 
o 


| * 
— p 2. 
8 g 
* 
T ms 
Fd 
: * 


Fer an TS 


Fel 


NUT KEW 


af ah, e 
Make 35 equal, 5 
Bren Lane And 


FS. x 


— ; W 
12 a N . \ oh 
nd - 


Y PEOMETRY. a» 


1 
„„ be equal to 
22 Dia eaſu 


Which will « cut 1 be co 
Ad parallel to ac, cuttin 


4% % LOS are 


..- -» Phon, VII 
[327 e/ 2 93 
"the Perpendic . 


LES 


ac, cutting in oF ine; then @ l 
the Linn are EIS ney 


To cut two Les, 


. e — „ 
proportional. 
ration. 


15 58 A pleakure, 3s . [Make eee 4. 
anc EE draw the Line « x. 4 K in , 
the Semi- circle x c &. ee „ to æ &, 
and c y parallel to 4 2, "Then he to. c, 88 c is to c i, Wr 
be EY the (apa g8cASOES 


e Fig. x. Plate VI... 

15 1 e eee e | 

a : 
TL E e a extreme and mean Proportiap, ahon the 
Area produced by the ET into one as ig is equal to 
wy ea pr > 
Iperation. 


ES 


1 


rallel to c. N 


F 


e rere 
— 2 — — EE n * * 
4 - 


V4 


making any Angle at pleaſure. And thereon make @ 5 eq 
to h ce equal to m, d'e equal to , and draw the Line ez. From the Points 
446, 3 2 and 6 f; parallel to f i, which will wap 


_ Ment, as ecf, Fa e, Cc. eee 1 Rt 0g 


"96 of CBOMETRY. 


py  _*- Prop. XI. Fig. V. Plate VII. 5 4 * 
7e divide agiven Line in any Ratio or Proportion on required. 
Lari es a given! Line to be divided according to the Proportion ofthe given 
es . 
gy * From one End of the given Line, as a, draw a right Line 22 @ 6 
4, be equal 


e i a, as required. 


Pon. XII. Fig. Z. Plate VII. 
To make upon 1 Line, two Parallelograms that Hall be is ay Fo 
Ratio, or Proportion to another. 

Ler 5 f be the given Line, upon which tis required to make two Parallelo- 
grams, which ſhall be to one another as the Line x to the * 1233 
" Operation. From the Point 5, draw the Line 6 4, making an e atples- 
fare, and thereon make c 6 to the Line x, and c & eq ie Line x, 
and draw the Line @ 4, alſo draw c # parallel to à 4; then will the Parts fe, 
and e a, the Parts of the given Line, be to each other, as the Line x is to the 


Line &; and Parallelograms made thereon of any equal Hei Td = bf, 7. bog 


g. 4%, will be ta one another, as the given Line x is to 


EPS pom XII Fig. AB. Ze VEL | Ts | 
erence betzuecn the Side and D CE 7 given, - 
i" 50 find theSi e 

LzeT 3a be the given Difference. 
Exer the Perpendicular & c equal to the Difference b 4, and ara the Line 
e, continued towards 4: make cd equal toc 33 then will ene 


the Square required. 3+ ie TED 
Pon. XIV. Fig. J. Plate VIII. C + 
. To cut from a Line any Part required. „ ar 
is required to cut off two ninth Parts of the given Line Ze. 
Operation. Make an Angle as e a G, at pleaſure, and on any Side thereof as 
on ae, ſet off nine any equal Parts, wiinows make a 5 equal to bc, and 
draw the Line 4 5; alſo at two Parts from the Point 4 draw bes. 
to d b, then willg 4 be equal to two ninth Parts of a b, (which e "1 


53 required. 15. 
Pon. XV. Fig. II. Plate VIII. 
From a given Point without a Circle as e, to des allied Linrae ing as 
: " given Circle, that ſhall be to a given Line, a a b. 
: Operation. Aſſume any Point in the Circumference as g, and thereon with he 
Leng of the given Line ab, make the Section I, and from g through 7 draw 
eg lo, of Length at pleaſure, On the Center c with 1. Ra 


a 


utting the Circle in x and 4. Draw the Lines 4e and en, cutting the Circle in 
-b and 2; then will either of the Lines 4 B, or = i, be « Chord Line equal 12 
given Line à 6, as required. 
Pros. XVI. Fig. IV. Plate VIII.. 
| Todiſerite - Part or Portion of a Circle, 1 tek — 
to an Angle given, upon @ given 
 Largb4 be the given Angle, and fe the — ree A 
O Operation. Make ao ata obey q — 846 at 3 
Line # & erect the Perpendicular e 3, iſe the Le n. And ereR the Per- 
pendicular g &, cutting: the Line þ e in 4; whereon with the Radius & e, deſcribe 
the Portion of a Circle Fl a'e, then all the Angles that can be mads in this Sex: 


© Prod, 


—H_ g EU 2 


th us ce de- 
ſcribe the Arch e p, on the Point e with the Radius p g, deſcribe the Arch m4, 


AQ I AA AFG 


wWÞ ÞB. og. 
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N ah 
g : * * EI 
24 7 51 * 


Kr 
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WW 4 
« 2 
2 Hex, 
V j q 
8 Fall 


AT 


of ArCHTECTORED * 


Pub. XVII. Pig. TH. Plate VIII 


To cut ee, cal of contain N an 2 


Lav de Þ a be a given er, rout which Partisto be takes, thr ſhall con- 
tain the given Angle g þ f. 

Operation, Draw the Semi-diameter g e, and Tangent Line be aki Angle 

2 the given Angle 1 Then ire. 

Segment required, and all ; les mads therein, #513, 1 

weile the given Angle f us require . 
a = TI . Plate VIII. der 

4 0 at am gi ven .. 0 

lar @ bbe the given Diſtance. Gray > 

br ke Line, as 5 5, at afur Bs Ke 

pleaſure. dc and de py to half a l, and on 4 

4 155 We Senne, en the Feint, 4 de irc] <& 0 and on 

dthe Semi-circle i; again, on the P Point e deſcribe the Semi-circle ig, and on 4 

the Semi-circle g l. r as many other 


Revolutions as be Seco deferided rom 
centriek: whale walls, 3 ret YL E nu 
Ler qr be the gives! h Line, 13 B on 
Wa right as two 2 
eee the Point a deſcribe 
d bi, D a e, and i 4; then on the Point a 


deſcribe the Semi- cireles c l, and 4%, and 2 


rpm Proceed in like manner, as in t R e nn 
ne | l 
| | Fron. a. Fig, v. r Wel, 

: To deſcribe an Line, '© $5. & 35 


Operation, Firſt trace by Hand the ſeveral Curvatures or T e 
which divide 8 Parts as ſeem each to be ri wang 
eca, nho, This done, in each Arch afſume 3 Points,”as U c'a, and a bg, 
and then Pros: XIE LEC T. UL find the Centers F and m, and d 
the Curves t e a, and 245g In the like manner ughot 
whole, F which will | 


the utmoſt 
SERPENTINE and Walks through ma: 
ung cee eee 
S n . 2 


— 2 
i ** i. 8 8 2 * 


— — — — * — wat. * 266, e 0 —_— 
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make c equal to half e given Height, and on e, with 4þ 


Of ARCHITECTURE 
ſay any Thing of their Capſtrugions, and thepefare ] proceed fi 
and compoped M Moldings, - er e — Tae: 


they come in their 


. ; | Pon. L. \ ys ? 
4 £ a4 * * * 4 0 7 — * 1 
— N 4 7 4 9 3 2 15 i : * 9 
vt *4 » * * 
14 * * 6:65 
o * 
n 
* 
> 
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bee bode gina" _— EY 
Hance of the ve bes ht; in any 2 42 arts 41 


the Torus required. | | 

Tuis Member is called a Torus from the Greek Toros, a Cable, which its 
Swelling reſembles, or rather.feom the __ Torus, a Bed, or 2 * 
ſeems to ſwell by the i ſed Weight. It is y | 
"Plinth, D zs ſo called, from\P{rthes, a ſquare Brick or a 
very Ene to 8 = Foot of the Column from 
8 e r | 


Pros. H. 


Li 
0 
7 al to the ; 
fn ru ſe 745 $5 6, ae 
= 1 247 each 505 * ey 
on g the Qu e Whit lete che g * 
2 Member is de from the ' Greet "ff Heig 
the- — ee, and for which" The 
it Te To alon, either of which J think is very proper, a there whic 
Baſe of a Column, but not 2 d on the qhaſt gf a Column, when ne T 
. ans TING B . 1 1 men 
Fn Tx re, of 2 e 7 of che Shatt, which 
Ales or flies the. Cincture, and 2 — 4. in Ae t of the Shaſt, 26. Se 
FOE 5 al 920 ape Maar x the —1— l — 0, 
the Dado a Fedeſtal. den, es its Nam 
Greek Word *AwoPvyn, becauſe in that Part the Column ſeems, to arge and — 
+ gg 5 I Ka e this. Member ö 08 321 
, 2, is equal Projeti ' 
Orders it is not fo, and is thus > thus dete. n 300 d 
... .Qperetion. Divide the Proj — the ped 
, make its Height ; 
draw a 6 parallel to e 4, alſo draw 3 4, which biſe& in g, whereon ered the L. 
Perpendicular go cutting l a in a; on 6 deſcribe the Arekb 4, te Apophyges : — 
* The ſame Rule is to be obſerved in deſeriving. the Hollow under the Fillet | 
of the Collarino, at the Top of a Shaft of a e | 
: 3 refs Fand G. Plate VIII. Ly 10 
5 LS N. D Ts F ey | 
Lar a 2 . Fi. F F. 2 Fae — bo of Oz 
— a: E- 2 —— qu ugg. ind 
con 6, with the us ac deſcribs the en e ee 1 rug 
* Secondly, Let be c, Fig. G, be the given Height. 2 55 and j 
Operation. Divide the given Height 50 4. and.give 3 3 
ich hiſect in. d, un. T 


20 the — Draw the Lines 3 , 
i en A deſcribe che u, 3, acted Obs rect 
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82 
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on 


2 2 A e N 
TP. 


5 
* ; 
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E ire enn 


= 


Parts 
E 


of AKGWITHErUR® op 
Tuis 2 15 — 4 — 2 7 — Mite Obit, ah 7 „ 
7 3 lb e Feiner of Bchinis, I «s Being forme- * 


thin like the thorny Hyſk of a Cheſnut, w opened, diſcovers a Kind 
of Oval Kernel, once dens! ik wt ice ue rh Top, which the Las call Dew Ry 
cacuminata | t 


Ez . 
. A eee it 


was i more chan u broad Tron Ferrit or Hoe 6 
the Part of the Shaft, which'the [rafanr call Lifilh; 6 
Sager 4 Echt b Gr round pl Part, ä 
and the Capital, 22 Fab e unk, when I co ws / 
treat of the Parts of an Ortler Latin Fuftis, a Club; 
Vitruvius calls it Sean, and by — — bo Neo, * . 
a FP, V. . D and E. Plays VIE, 
| To dyſeribea F 


| ; 1 | 
Gran, Fo Daw of = Peck ſure, and in wy, Part th 


k 


mk 


the play 12 Sq ven Height, and 
the Line 6 g, oe Ia to c 4, r 
Fra deere efto 5 c, as 


Note, If dis e ak Flr onthe Cape, as Ba, then he g ven 
Height muſt be divided into 4 equal Parts, and the Fillet made equal to one Part. 
The Projection '6f its under 1 e is equal to one 8h of the whole Height, 
wick is JUTE. or of one Part. 

Tuis Member is called Cawerto, from the Latin Cove, a Hollow, and Work. 
nen call this Member a Hollow alle, though I bylieve not with Reſpe@ to the 
Latin, but becauſe it is a real Hollow, and-as an Ovolo is Apt 
drant, they therefore call that Member a quarter 

To Aries Compared Wee 1 

Secondly, Letby, Fig. E, 1 

Operation. Divide 4 ITY Parts, and give the vpper fur 10 the lee 
ae Projection * 22 | equal Parts, and y = equal dy 2 draw. 

e e an el to 3 * Line 
3x 1, which biſect in x, a1 x nnd eps. Warren 


the Cavetto # 3, as requi. 
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Wares d and thenby Problems: * „ 


their n 15 


„e. . Plane vin. 1A PE! 
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Lex — 


7 | 
Operation, Divi — 15 as ant IIs; Was; and give the 
1 Ws > Go ks Dur right Lines from che Points 3s. 


hb, at to the Line 4 5, of Length at Pleaſure, daa 226 
N and parallel thereto 1 nal to g, and 
the Line cg. 'W which biteet ir e on ce, und g, malte the equilaterul Sections 
and 7, werden deſeride the Arches an +2, dt cn, the pate. 
a required. 


is Member wicht ie Regula is: ——— 
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100 Of ARCHITEOGTUR B= 
it Epictbeatet, and the Italiana and French, Gala, . Geule, or Doucine, © But when 
we ſpeak of this Molding ſingly, without its Regula or Fillet, we call i 2 
recta, and Workmen oftentimes call it a fore Ogee, to diſtinguiſh it 7a ks — 
inver/a, which they call a Back Ogee. | „„ 
„„ ne. VIII. Fig. K. Plate VIII. 14 ; 
To deſeribe a Cyma inverſa, abr, of any given Height. l 
1 ation. Draw the Line z r, at Pleaſure, in Part, as at r, erect 8 ; 
dicular 4 equal to the given Height, which divide into 4 equal Parts, and givs ths 
upper 1 to the Fillet, Through the Points @ and & draw right Lines, DID wavy 
ca, parallel to ar, and of Length at Pleaſure. Make ac equal to, a r, divide 
e in 6 equal Parts, and make zr, and ec, each equal to one of thoſe Parts; 
draw the Line e g n, which biſect in g, on the Points » g, and ge; make equila- 


inver/a, as required. | | 
ME Ri RS a, 
70 deſcribe a g nice given Heibi. ; . 
| rg rs 8 ht. 5 wits ee gh „ 
Operation. Firſt, divide the given Height into g equal Parts, give the 10 
1 to the Cyma Inverſa /; one third of the l e Fillet e, — the _ 
1 to the Regula c; and the N two Parts and 3, to the Cyma 1 
Secondly, by Pros. VII and VIII, deſcribe the Curves of the two Cyma's, and 
the Cornice will be completed, as required. 8 
Note, That the Projection of the Oma Recta, and of the Cyma Inver/a, which 
zs alſo called Cyma Rever/a, is always 1 5 to their own Height, 
| 4 e X. Fig. ES Plate VIIL e 
To di vide and proportion Dentuls to any given Height. 4 
LVA # x be the given Height. * 1 e e W 


4 33 2 
1 NF 
1 8 Y 


Operation. Divide the given Height into 8 equal Parts, give the uy 1 d 
to 27, the Height of the Fillet, the next fix to 3 the Height of the wah 
and the lower one pea — — _ in wy the Denticule, * | | ( 

| To proportion the Breadths of the Dentuls and Intervals between them, make 6 
© q equal to- , and dividing v g into 3 equal Parts, give two to the Breadth of 2 
E Bentul, and one to its Interval, which is called Metoche, which with two Pair of eac 
Compaſſes, the one opened to the Breadth of a Dentul, and the other to the Breadth fror 
of an 3 , ſet off thoſe Diſtances reciprocally throughout the whole Len gth of and 
our Molding. | 7 7-9 
N Ir it r make Nen fees in the Intervals, as A A, divide the 7 
Height of the Dentul into arts, and give the upper one to the Heid 
of the E —_— g wes * gi e _ — b 
Note, This t is generally n at the projecting A over an 
angular Column, with 8 of a Pine-A 2 nos, Cone of K. 
4 Ene. Tree, as at & g, which is thus deſcribed. - n vide 
Maxx its Breadth æ A equal to the Breadth of a Dentul, which divide in IX 
4 equal Parts; make 4g equal to »z, and draw & g; make 4, & 6, each are * 
cad to half »z; and draw 46, which biſe& in e. On e, with the Radius xv 
s 4, deſcribe the Semi- circle 4m . On the Points 4%½% and bf, with the Ra- Com 
dius Fa, deſcribe the dotted Sections next above the Line 4, on which, with the tione 
ſame Opening, deſcribe the Arches &F and F d, which will complete the whale, that 
Tus Ornaments are called Dentuls, from Dentelfi, Teeth, which they repre- In # 
+ tiger, Denticulus is that flat or ſquare Member, on which the Dentuly are eig 
enn Fig. 1k, pext under Fig. A B, aforelaid., Plate VIII, | 7 
Fe profertion and deſcribe an Jonick Modillion, of any Height required, . is diy 
Lax « & bothe given Height | 15 55 8 the 
Ureac 


| Operation. Divide the Height into 8 equal Parts, as at r 6, give che 
» 1 the Height of the Cyma Inver, with its Fillez, and the fert; 


% Ae TURD 16% 


Hepth of the Modilion,” Draw ec, for the Side of a Front Modilion, make © 
qual (06> and equal to de, then iy Pig pdilion, nals h 
Front. Divide / in 4 equal Parts; mak fo. the Projection . eee 
in Profile, equal to 6 of thoſe Parts. 5 oem" e r | 
Projle into 6 equal Parts _— . 1, * FA. 5. Mak _ nts 2 
dan CT) e 8 mm, t, parall 251 to 
Parts and half, and 2 o equal to one ron i equal Fe Fi wa 


Oey 


= the Line'm 52, On the oints , and z, uin the Reer + deſc | 
and an Sn Gang 
vide complete the Modilion, as required 3 
rs; Tuis Member is called Modilien 1 b vii a plain 8 
nila- to the Corona of the Corinthian and r t to w e be⸗ 
yu long, although now falſly introduced into 1 
. | _ XII. - Fig. N and M. nagar EEE, „ 
5 gans, . | 
v4 2 Lav ag, Fig. n 12 122 

248 1 ae as at g. eret the Per- 
wer rar gs 4 equal to the given Height, and thro? the Ps draw the Line 
pper & x, parallel to 2 Divide à g in 3 equal Parts, N 4 K, wah 
2 d. the Point J drum the Line c d 6, pardllel to.2x. Make 4. 7 1 toda. 

and the Points 4 deſcribe the Quadrant ac; and on the Point - hater 
4 which te form the Curve of the Scotia, as required, | 
hich This is called Scotia, from the Greek Zxoria, Stotos, Darkneſs. which 
oh the upper n Tis alſo, by ſome, called Trechilus, from 
7 the Greek Trochiles, Tegen, Of . a Rundle or Pully, whoſe hollow Part 
5 within the Rope-works hath ſome Reſemblance of this Member; and , with re- 
3 ſpe& to its 2 tis by man many tho? imprope perly, cafj called a 4 r e The Tas 
one lians call it B. Scotia is adap Attick Baſe. | 
tuls, Secondly, 147 4 Fe be the gives Hey he. -. 

f Operation, Bad- Bes and = 4, ug Ls the Difanes 
nake of a d, e ht Angles thereto. Diuids s «m7 gue Parts, and 
th of through c, the third Part down, draw h c, parallel to a l. ech, 2 
ir of each equal to @ c 3 and draw ib», to 44. Make 5 equal to 4, 

w_ from i through c, draw the Line # cn. the Point c deſeribe IE: 
th TE 


ind on i the Arch # 4, which coinpletes 2 as fequird. 


PR Oo. 


; the The Diameter, or Breadth of a Door, or Window re | 
; z£NERAL RU TI. N 

r an Dude the Daanseg or Aris into 6 onal dats! take öne for 

ne of the rang of the bee 2 Peg 295 ou ES, 
L vide the Architrave into its or, ve u in Plate 5 | 

le in IX, thirty and Tn Ad Baß watt 5 

each | are Tuſcan; GHIK LM NO, purge Belg QRSTV. ws lonick ; W 

iv Wl *Y Z, AB, AC, are Corifidhianz and AD, AE, AF, , AG, aid AH, aro 

Ru- Compoſi 9 7 0 which, im, general have the Hei hes of their ſeveral 8 

h the tioned b ws, . A, the Height. or readth of 


that A 


I. 2 and is the 
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13 of ARCHITECTURE.) 
See Ty the menck Gap dy ſaid Ny is 


* the meaneſt Capacity, 3 at 


„ Ko Me, 
- Of themaking of Seals of equal Parts, for the deline fi 
"ety area Bees or wor IN ae TO Marks 
Tax nec es for our Purpoſes, are thoſe 
condly, Feet and Inches; „Modules and Mi e 55 
. Haak Thoſe of Feet, and Feet and Inch REA 
s and Uprights, or geometrical 'Elevations of 0 

and Minutes are for proportioning of the . . Ver 
of Columns in Architecture, and nor * E 
Surveys of Lands, as Farms, Parks. 

cod in their proper Places. 


ProOB. I. Fig. 1 e b. 44 2 
To make 4 Scale of Feet. i 
Operation, Make a Parallelograin z at pleaſure, as ad me; E 
to any ſmall Diſtance, and ſet off 10 equal | : 
nd 6 e, Q. each equal to Be; then e N 
„ Which may repreſent Inches, Feet, 5 th, and W. ch m 
pus 7 «vie. as & b is equal to the 10 Parts betwee! TER. | 
4 Num r 10, at e the Number 20, c. being fo man | 
take off any Number of Feet, lefs to, ſet one ; Foot 25 Jour C 
4 and extend the other to the Number of Feet requ ; 
7 take off any Number of Feet more than 10, 75 Foot of 7 7 
aſſes in 6, > hg : corona To other to of Number of 14.55 ee is conta 
the given Length more than 10. rel dle was che given Len | 1. 
our Comptes from 6 to 7 Parts ond x J *, Week is 17 ec 
quired ; and ſo the like of any other Number of Feet, njope thay 
To make a Vatiety of Scales of equal 1371 which 1 
that ſome Works require a lefler or Agr reat 75 
from the 10 equal Parts, in 1 2 Ke 
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5 1 0, 4, and In, vou Pape re repel Fig 52 TPP Yar 


Hi u. nel of Foy Rt Plate TX 
Operation. Make a Parallelo ram, as 4 bc4, 5 17 Ne 12 Tmall IF. Parts, as 
e to e, repreſenting the Inches in a. Foot; ma Fe e IO, 19 20, 20 30, Cc. « 
7 val to the 12 Parts, then is your Scale t an des Sky 5 d; 
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©, 10 20, are Feet, and the Parts in ce, ws 25. ngt 
AK er and Inches, is the fame foul a EN, 1 e 
3 10, is 1 Inches, of 6 10, is 18 lache 91 
7eet $iok es are neee on two 50 es, 
ing; | 


AKE aParallelogram, N at | 
made to repreſent dne Foot. | 1 matt . ine 
equal to x 7; that is, each 8 80 alle 


cxin e, and draw the 
k ibs, and draw ri es through 
{4 be, nd ir rght e them, por 
into 12 Inches, vis. 150 Digi nde aw; a oy od a one. eh by. 


three Inches; 1. , four Inches nches ; 17, even 
Inches ; 48, ei aht BAS? 3 3 1 5 10, ten Inches; 5 fz 1, ele 
Tue kind of Scales e ither bigger er les at pleafure, ab. He 


Inches ; df one Foot, as 
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457.97 +24 Wo 
!- Divide che 
65-14; 10, We. 


e Poifits 6, 12 — G . 
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3 rear ge. 


den d 1 


ONE SORE e, aver > 
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rallel wek as 4d, ce, & ight Lines from the ſeveral Pegroes in ti 
Sen tas an ä avid all the intermediate parallel: Lines 4% #'e, 

. A hex n, as the gien Line Pg % and} ctinſequenthy 
Gs en r Fare e 
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Lie ee — Feew, vis. ——— 
an an ee 


Sr is e erk int or perm Pre? an . Onder, 24. Fig. I. 
ms 5 ic cipal Parts, vir. e bits Baſe, SF its Dad, 
or Die, and / ice.. S ame es from the Gre Siylobates, the Baie 
of x Columiay "6h oth ca . — ors tylsbate': but, as Mr: Evelyn in his 
Parallel” ; Hide, (x very Biege nov Den 


ſome” imagine, 2 

Seer dt is the 3 Figs L Plate 
IX. | pal Parts; alloy wit its: Baſe de, its Shaft'c 4. 
© receives: its Name from the Greek Verb gasse, 
eto Thing; and the” from the Lata, Capi- 
th : e = hich eto — ä D —L | 

deres „ and Styles a r 0 a mun 

toro Late e as mubh as to ſay; the principal Beam, or ra- 

e TT 82 


E 76s — * a Beam we call Architrave. The Freeze 
takes its Name cfthe? flo the” — Grah eie: e 3 
— | 2 nary 
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which likewiſe conſiſts of three Parts, namely, ts, Grchicrays,, "rk 


| Tow h ' Uſefulneſs, Grace and Beguty, that are agreeable to the Orion; der 


| ingl-af Strength, is not in the leaſt inferior to any o the other Orders. The 


a ported, built a magnificent Temple of this Order in the City 25 which he 
e 
del of the Kind. 


and Feminine Corinthian Extremes, it ought therefore to be em Semple, in Por- 
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gary Cirele of the Zodiack, depicted with its 12 Signs, or is derived either 
the Latin Phrygio, a Border, or from the Hat PI fn = | 
fringed Belt, The Cornice receives its Name from the Latin, 2 —— 
ing, from whence its Faſcia is called Corona, alſo called Savercilinm, or rather 
 Sillicidium, the Drip, 8 Vite) and with more Reaſon tis called by 
the French, Larmier. e Italians call it Goccialateio, and Yentale, from its pro- 
tecting the Building both from Water and Wind, and for which Reaſon. the — 
call it Mæntum, a Chin, becauſe its Projection carries off the foo Me 
lower Part of the Recon, as the Prominency of that Part in eng 
= * Sweat of the Tous qe wy my al, Cialis io.” 
u ENTABLATURE, from the 1, a and 
called Ornament, is the third, WAP Part of an —_— ad be ab, 


Corxnice 8 
zu principal Parts of Pedeſtals, Columns, and 2 are d 
4 proportioned in ſuch manners, that the Reſults of their Compoſitions 
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FBF ²˙ des emecchn: Bank: 
HB in itecture were enk | 
and Corinthian, invented by the ancient jy which two more. 
Ane added, called 4 43 V Kan 
Tus Tuscax Oxpzx, for its * 

N before the Dorick, 2 F ig ry mecngs 2 | 

te. 

e Tyscax Onnen i is fo called, from the Afatich Lydigns, who faid 
to have firſt peopled /raly, and raiſed Buildings thereof, in that Par mw called 
Tuſcany. This Order, for its Simplicity, or native Plainneſs, when well per- 
formed, and employed at the Entrances of Cities, and other _ 


general Proportions of this Order are as follow, wiz. the Hei ght of the Pedeſtal 
i dne fifth of the whole, its Column 7 Diameters, and the Entablature fourth 
F1 5 Column, or one Diameter 45 Minutes, as exhibited in . Fig. L 

„Tur Dokicx Genen is ſo named from Dorus, King of Achafis, who, * 


Ry 4 


dicated to the Goddeſs Juno, and which Vitruvius faith, was the "OE firſt Mo- J 


Tris Order, nth its Maſculine, or rather, as * calls it, 41 
Aſpect, with regard to its excellent Proportion, is to 9 
Ss th and Grandeur is required, as at the Gates of Noblemey!'s 
&c. The general Proportions of this Order are as follow, viz. The Rach ht 
of the Pedeſtal is one ich of the whole, its Column 8 Diameters, ang its 1 
tablature one fourth of the Column, or two Diameters, as exhibited in Plate 
XXIII. | 

Tux Toxtck OxDus. is ſaid to have been invented by Jon King of Tonia, a 
Province in 4fa, who erected a Temple of this Order, and dedicated it to the 
Goddeſs Diana: and as this Order is a Mean between the Herculcan, 


Gentlemen's 
Houſes. The general Proportions of this Order are as 8. vi. The Height 
of its Pedeſtal is one fifth of the whole, its Column 9 Diameters, and irs EU- 
blature one fifth of the Column, ox one Diameter, 48 Minutes, as exhibited in 
Plate XXVIIE 

Tux CORINTHIAN Oxon. received its Name from the luxurious City of 
Ann where it was invented and made by Callimachus, an ingenious Sta- 
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18 made, of 
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tal for an Abacus, 83 
ture is alſo; and if to 


ERS 
= 


Inventor, or, at leaſt, a 1 
and that I may ede to find Fault wi — and 


at the ſame Time no deter Exomple,/I therefore, in Plate K have ee 
the Andrea Palladio, with 2 Compoſite Entablature of 


my own Invention, for infide Works, which I ſubmit to-the Judgment of h 
. P The / en [Proportions af, _ e 1 1 
e 8 2 

To theſe five Orders we may add 
Perfians and Cariatides, as. Fig. II, 
ai Ft — d.the lat ith Lisi. Secondly, d 
with a 7 an Wita an. p 
Paniſh Orders, which are only different from the dee ee in their Capitals, 
and Enrichments of their Freezes. - Thirdly, The Groteſque and Exg/i& Enders 
of my Invention, vide Plates roots 40 3120s, of my. ancient 3 "_ 
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To frd the Diameter, or. Module 2 —.— o 
1 1 f 


he of the e principal Parts that are to be 


Taz Height of che * Fig. L. Plate XIX. 1. 7 Diameter: 2 
wee es brad c ä en Column only is to ba 
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Bo FORE, Lan Ones — — muſt de ſound; and us. 


he Grave of a Lady of Corinth, wherein the Nurſe having put her Plays 
Toys, eccending 19-ths Caam-of thats Thurs, and covered the wich . 
— | r 3 
itz which forth its Leaves around from under the Baſkerz 
Ein Fig: V. Plate , they turn'd up the Sides, and encloſed the whole 
at Bottom; whilſt the Flower-ftalks in advancing higher were repulſed the 
,cojeting Tyle, und obliged to turn under ie ins carved Manner: To forny 
4 tal, he made à V, or Bell, to repreſent the Baſket, and about it 
u Leaves, in two Heights; from which, in Imitation of che curved 
— he ſprung Stalks enriched, whoſe. Curvatures he finiſhed with 
Volutes, and rere in Imita · 
ey PROS the Orders, 
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| Module) and divided: into 60 Minutes. 
4 25 rn barn Members/ars expreſſed on the central Line; to be rend 


| — as at 4, erect the Perpendicular 4 4. Make * ual to 37 


ines tos tlie right andꝭ leſt, 


ter, the Remains 6 Diameters, is the Height of the Shaft. 
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496 
—_— — e. — The Heighe of the Pedeftat ; one 
4% equalito-w xz. Fig. I. Plate XM, is g Diamoters, core pa the 
which. are equal to 558 # — Now nies e Height to be tz oe Dot 
| redaced al to 744, and the — My 
19-1440». Then ſay, by the Rule of — — — e. the 
of Min uuns contained in the Height of the — N 
of Mmute) is 0. b the Minutes contained in the — of urn 0 
$0- 1 14% the wenchs of an Inch, contained in the given Height os * s ih 
13 5475 wird inne lies more thaw-0ns . of one tenth; rig} 
— an Ina reduced, is equal — 97 . eac 
roy wr rm, — — I Ihekes, and 
one tend, amd + of atenth, diced thee, Gora Py Ha 
mutter mute than the ef a: tenth, (which will — —> equ 
— — the Diameter by which we Feet Prjios of = 
T 
S — GN ts as a 
— em ER whoſe Height i p, Fig. I. Plate XIX, e * 
of tle entire Order, whoſe Height #1 is 0 
— betly alles nk en 2 
fot ha” 
fs w 1 for 


. „ „ 
Tan A; Pla XI, be n Diaubur Wand, or given, (#kiel i af cr 


' Bz pans: we prosoed' to- this: Operation, it iv to be obleroedz that che! 
n to be on k. 
jon; Firſt Drav/ a-baſe Line, 20 15 Figi III. Pl MN; e e 


e a ved 
5 Minutes; 4c to one —— — +3, Cato 4 Minutes 7 N 
2 Minutes v 4 „ to 17 Minutes ER 4 


5-54 


* as: expteſſa&: Between 2 and' fy alp makes f ou to f 


— — Line N Secon 
and Vs, euche aal to14 ates and ; and draw che Dine s Mate 
eru, each equal! to. 45! 3 ande the. Line v7 Make e 
4 Minuten Make 4 and c, ech equal to 4% Minutes, and” di Ee 
2 x. Makeio 4 equalito'44 Minutes. Make a 2; e each 
5 — and draw the Line 45 x. Jr br, and 4 , 'each 
— inutes and Z, and draw the br, n by Pos, V. of LE . 
hereof, deſcribe the Cavetto's y æ; and x v; and e very ſame b. | 
ow the left Hand Side of the "cetirfal Line, will the Pedeſtal, ad re- 
aired. And as the Members in the Bafg and "Capital of the Colin: as” alſo 
e Members in the Entablature, are all delineated in the ve fame 5 
there need no mor to bo ſaid thereof, and therefore the next a 
diminiſh the Shaft of this, or any other Column. . 
Bur before we can proceed to this Work, it muſt bobſerved; Firſt, T the 
of: the Baſes of Columns in general are all to half a Dia % 
inutes 3 as is alſo the Height of the'Tu/car and DorieÞCapitaly/  Sehont- 
Ys That the Cincture G, Rig. I. Plate X. and the Afragal of Collerine'F'k, Fi 


de both. Parts of the Shaft. Thirdly, That finee tie whole” Column im de e  - - 


Taſean Order, inclufling its Rhſe and Capital, is 7 Diameters high'; fbtelor hgh. 
raking the Baſe and Capital from it; which! together are" equat” to one Pie: | 


Columns in general | ar6dithiniſhed" bat in the two upper third Parts of 'their 
e eee Pare being a Cylihder. Fifthiy/ That fas: 4 
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dimimi he —— . its cylinduical Pant the D, 
hepa. Cafes Eo . — 


6. r hq Jef Oh, 1 the 1462 Kody Column, at oP Top, 1 FEE 45 Minutes, the 
Dorick 48 er the Jonick 50 Minutes, the Corinthian 1 . each 51 7, 


Minutes 3 S 5 5 725 ne. . i N N 8 
772 Dean 7. 1:4. þ ts. Height, o winch i i Diameter. Dis 
vide / 6 © he the Pig 70 end 3 ven 
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right Lines, at right Tn, pe agg an Make C. and GC 73 - 
each equal to 30 Minutes, and /þ, Ul, TC A To each equal to 22 Minutes 
ind a half, and draw the Lines 4 B, and 1 on the Point C, with the Ra- 
dus C y, deſeribe the Semi-cirele u 7. Niride / C; imo any Number of 
equal Parts, Tappoſe four, at the Points 2 v, and . draw the right 
Lines mo, þ r, n. Divide the Arches y 2, and 37, 4 
each into de many eq gy Hat? to divide the Line JC, which here in 4, 
23 at the Points e eee 2 
„ each half Ordinate Þ 63 — * EK. 

e hal 


to the lalf Ordinate . and uo, er 
From the Points 5 4, the Points #: e 
— tr ett 


draw the Lines & y, Fas N 
will diminiſh the up TY — the Sh 
ne — ma mors need be fad on thi 
In Plate XK, Fi I, endl. SOOT EDN 0: prin- 
cpa Pax of this Order e 
3 baer IV. Fig. H. Plaey-XIX. | 
To proportion OI Parts of the Tuan Ondey „ 
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p Operation. Dis 64h gen Hg Height, s e the lower one 
hy 505 is the Height : A 

1 t 0 . REID the 
Aw the lower 45 9 2 ETD divide 

| is equal to its Diameter; and: thus BeH Al che 


mined. | 
Re O . V. ü ; 


To * the, Hey of the. ihr eps "og 


a. £4 oa - 2 
1 wk * 
4 ; 
I wk >” 
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{4 wy b Bore given Height, into 
N give th oi Nog Ray ey e Pac. e 
as 2%, give igh 7 ! 


de A, the 4 84 44 to the Bad Me, 4 
oy | * te oh ofthe as a —_ 
2 Guide the Adee of fate: avon 
= Opt Fir 5 .& 3. he Jeight of. _—_ | 
F U ts g Cave 
dae 55. 4, che l. == I ee into three 6 
1 upper 1, 5 c, intg t ag the lower 1; , into Parti. 
8 en the 50 ob. % ahe. Cn * 0. Fa 
ond. to Re 12 4 hep ang . N 
EH ker, N 5 — 1. "the Dads kts — half. © Height 
of the Dada = ee op | 
metrical , SIN 5 * KP. lace, . 


Se 755 „ Mak the Plinth and 
of he W "ENS." e Gar tos 
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10 ARCHITECT OAK) 
- 93irdy, Divide f l, the aforeſaid Projection, into 6 Parts, the firſt 1 f 


. the upper Fillet a and the 5th be! | an he of 1 
tower Fillet p. | Spd Fu hes Free 
o divide the Height of the T . 1 B Sheft and Capi, fes 
9 of l. u 0, its "A |: 
3 a Hf poly into their reſpefive 2 Bk — 
Operation. Pt. Divide bg into 7 equal Parts, and take 1 for the Diameter. the t 
ERS Boe ek ee 
_ | ne, ſuppoſe G g, a c, in Fi to | 
of the Bake and Capi is before found. N 1 
| To proportion the Baſe of the Tuſcan Colomn, Uo quire 
Dv 4 f, equal to its Height ac, into 7 equal Parts ; give 4 to 4 Wa Ne 
of the Plinth, and 3 to the e W alſo make 7 4. e Rule: 
the Cincture, "equal to 1 Part. : Li 
To determine the Projedions of the Members of the Tuſcan Baſe. 1 
N rr | —_ Ke 
equal to 4 of thoſe Parts. Divide the Part 3 4, into g equal Parts, and a Linc n the b 
i, 3 drawn from the ſecond Part, parallel to che central Line of 'the take 
öden will cut the central Line of the Torus in i, its Center, and ſtop the I. 
Gucture at ». This being done, and the Wande a 
s before raught, pr we now __. 4 R 
To propertion ths Tuſcan Capital. e I 
Divivs its Height Gg, equal to 4 B, into 3 * Parts, Divide the * 
upper 1, as E F, into 4 Parts, give the upper 1 to the Regula, and the lower 3 T 
| to the Abacus. Divide the middle 1 into 6 Parts; give the T% , 
Ovolo, and lower 1 to the Fillet. The lower 1 is the Height of the — og 
2 or Neck of the Capital. Now to fad the Tae g of theſe Y 7 
i equal to half Gg, and divide 4 ½ 4, into 6 Pera the * 
f 1 fes We Filer the 4 Parts and 4 the Ovolo, oy Feten ann, which 
| The Aftragal, to the 1 of the Shaft, is thus proportioned. '* Entab 
+ Make y y its Depth, equal to 4, the Height of the N kit N 15 Tu 
divide into 3 Parts; give 2 to the Aſtragal. and 1 to the Fillet. The centra 
2 . 0, — ual to m 1, viz, to half the Height of the Neck, 12575 kinds, 
the whole Capitals Height, eee ee in a C 
is 5 L 
Pxos. VII. Arcadi 
Fo divide the Height of the Tuſcan Entablatere, into its FROG * Dis 
and Cornice, and them into their reſpecti ue Members. Plate! 
| Operation. Divide a 4, equal to its Height 4 G, Fig. III. Plate XX, in Wh 
7 Parts : give 2 to the Height ht of the Architrave, 2 to the Height of the Freeze; Fig. D 
3 to the Height of the Cornice. To divide the Architrave, divide CD, 4 Mi 
eight, into 6 Parts, and give the upper 1 to the Tenia, which is als | Ta; 
calle „a Bandlet or Fillet to bind the Head, whoſe Projection 4, the Mi 
is equal to its own Height. Continue its Face to F and b, making each equal | WWW each, 
to its Projection, and deſcribe the Quadrant a c, the Tenia, for the im- 
Pres cartying the Rains from it, Ry the other below it, to —— 
rojection. 
85 7. Avid, the Tuſcan Cornice into itt Members. 27 Of ; 
Irs Height . before divided into 3 Parts, divide the lower 1, 4, t 2s —_ 
Parts, give the upper. 1 to the Height of the Ovolo, and the lower 1, bf, d. Ro 
vide into 4 Parts; give the upper 1 to the Fillet, and the lower 3 to the Cavetto, — 
' Theſe three Members taken together, form that which Workthen call the Bed- 0 
Molding of a Cornice. Divide the upper two Parts of the Cornice inte 4 elliptic 
equal Parts, as 5 c, give nine Parts and a Half to the Height of a Corond, not ad; 
and the to Height of the Ovolo, and the Remains between them # g, being given | 
vided into 3 Parts, guy to the Aftragal, and 1 tothe Fits: The . 15 more 


made 0 


e — een 
— 7 Lbs 


3 


FE "AR 'C COTDEELL R * TY 


of this 8 ml .is.c val. to So gh 2. therefore, make * 
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Foot of the e ath 3 — ay illet, che tht 7 OR Ovolo, 1 


Fillet next under the Corona... The middle Part L wx. divided into 4 % | 
the third Part from the I flops. the. Brig af the | 
the Face of the Corona. or — — 
and the firſt, 1 Part into 4 Parts,. the firſt 1 2550 
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any 

1 the Atragalys, and ee order completed 
"Nov ro proportion any fett un Irder,. to any given He a 

es, VIZ. ' 

L To proportion erte. an. n and i) 

ter: 

Rule. Divide the legt W Pare he appr 18 the Height of 

the Entablature, — lower 4 of the olumn, which divide into 7. Part, and 
take 1 for the Diameter of the Column. 


IL e ig! e. 
Rule. Divide the 3 given Hei "FAR =<x-6 a qual . to the ght of 
NR and 16h het umn, which e Arts, and take. 1 rh | 
iam 
III. To propertion the Heig %% Tuban Cen tn an & ven Height . 
Tas admits of I viz. Firſt, being 9 as the 
an entire 2 and h, n the Cornice of an Entablature, 's « Column 


Ae the firſt f theſe Cues, divide the gi given Height inc 35 equal 
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take 2 2, for the Height of the Cornice; and in th " | 
which divide into 3 Parts, Ge. as before direfied in the Cornice of the 2 Pa [ 
Entablature. | Be oa Fc Harte ob 

Tur Intercolumnation of this Qudere: thay. ls, þ the Diſtance at which the | 
central Lines of the Columns are to be one another, is of divers 9 
kinds, and thoſe according to the Uſes 1 io; As for Example, q 
in a Colonade, a8 eur Flat e XXII. the Diſtance Ky nn oh their central. Lincs | 


is 5 Diameters, In the Label, Fig. I. and II. Plate XXI. and in 
Arcades 4 B C. Plate XXII. r ths, they are at, | 
Diameters Diſtance. . And in „ Ins on edeſtals, 20 Pig. IV 
Plate XXI, they are at 7, Diameters Diſtanc 

When Tuſcan Columns, are placed in Pains 4 abef, E l. and dc abs 
"xD ang Ge, Plate XXII the Diſtance of their 2 

45 Minutes 8 


— 


——U— — 
r 


4 "4 
* 


ESE 


W 


o 
- — — — — rm... ˙ ü ß — 7 oe 1 ea——_ —— — dj — 
— 5 8 — 1 . . 


Tux Intercolumnation of Columns, in 7 5 Portico's, are off Wi 
the Middle 5 Diameters, as cd, Fig. I. Plate XXII and the Side: 


— 
2 


made on the conjugate Diameter, as Fig. - CT Fla ENI. * — as icht 


qu | each, * e * of A 1 54 Sc en aan 4 e 8. , 
__ | 1 9538 oy 3 ; | ; N . = 
i 5 1 46 n " $f "LECT. 6 Bog be N ma a 4g ah * « A 2 
. 0 the Manner 2 ompoſing A teres, Cre. Colonader, ah wg of £ 
. Rosriäptäcgt to Doors, 2 e or cla Aka- 5 ' 
Ir) | either Semi-circular or Semi-elliptical. W | | ; 
| SEMI-CIRCULAR headed Doors, are more "graceful than thoſe that are Semi- ; 
0.26 elliptical, which laſt e uſed but at ſuch times * che Height wh | 
ond, not admit of 1 either too hi low. When th ; 
* given Height that an 8 dy riſe above 5 Imp From ware it i | 
_ 15 more than half the Breadth of the O muſt be a Semi-elli : 5 


N 0 LE ee ee e eee eee ee e 


the Subplinths 42 Minutes Projections on each Side of their _ bo Þ 


; Cyma recta, or Cyma reverſa, as is exhibited in Fig. V, VI, and 


w 5 ARCHITECTURE 


2 
Height is lefs than half the Breadth of the pening, the Arch molt be a Sem. 
f iet s, made on the eben eee as 5 i 


Tis always to be obſerved in of Diver: with hed Hells Wer 

Top be Face ſufficiently above a 9 Height, ee ot obſtru 
Pon. I. Fig. E Plate XI. Us 

75 Gm) a Tuſcan ſquare headed + 2; with a N b 3 
2180 the Baſe Line, and at any Point as 5 ere the e 3% and 


4 and 1, parallel to the central Line þ e, each at 3 


Set up the dubp and 4, each 1 Diameter in Height, and on them erett two 
8 henry their —— by Pros. II „Leer. and. 


the Margins. mm 30 Minutes in Breadth, from the _— "the 
Columns, and from the under Part of the Architrave. ivide the 2 xtent 
of the level Cornice into g equal Parts, as is done in Fig. D. Plate XV. and ſet 
up two of thoſe Parts from 4 to e, and draw the Line ef, for the e 
the raking Cornice. © 

| To propertion the raking Manber: 8 Fig. VII. Plan xv. 


Fary of x, b 2 5 equa (4; ci qa h the 
evel Mou . e 4 to e equal z c 0 4 ; 
de Wr e ae — 


bints is 12 tr 
right Lines parallel to x z, which will be the any required. And; 
have the ſame an raking Cornice, ee 
to the level Cornice. | 
Do make a circular Pediment. : 
LT gi, Fi = Plate XV. repreſent the Extent of the whole. 
Mike >" equil 2 Ninths of g 7, draw e g, or & i, which 
whereon erect the a e F#, or 2 which uin eur e x, ; 
the-Center, which in leſcribe | 
Members found as aforeſai A N 
PA o 5. II. Fig. TV. Plate XV. A 
To fnd the Curvature or Mold or erg Ovelb, that fhall mitre 21 


e be a Part of the level Cornice, and 4 2 * Points f N dhe 
raking Cornice takes it riſe; alſo let Va, and g a, repreſent a | 0 
Cornice. On » erett the Perpendicular = 4, al continpe Je to A Gin 12 
e Number of equal Parts, at the Points 1 2 3, Ac. and from . ou 
inates 1 2, 3 4, 5 6, &c. In any Part of 1 e rakin Ovolo a8 7; 4 


495 25 erpendicular cm, ind make NN jection 


Pon \ "Divide ww m —— the er of equal Parts as are in- re 

ints 1 3. c. from w Ordinates equal to the Ordinate 15 
. e 2 x £6. IS trace the Curve required. In the * 

may be found when the rigors >; is a ve 


2 e Si or Mol 


— d 
1 os + pt 


Pros. III. Fig. IV. .P e XV. 
To od the ce . of 5 re Hong, . 


Liar the Point y be be kieen Pott. 1 at which che Taking molding is to teturs. 


dicular f4; to 5 5, pg 0 to b a, the 
- 1554 * Lane Draw # parallel to f 2, 1 de e g into . 
+ int F Points 1352 Ni 
dom hel raw e BEM 43. 65, 07 oo : 
5 1, through the Points 2 46 8 trace the, Curve required.” Tn.the 
manner the Curvature or Meld may be fo found. when the upper = a 


Cavetto, Cyma TeQa, or 8 is * Fig. . U, VI, 
e XV. 


Continue u towards + at pleaſute, and from the Poin 05 let fall the P 


Nl r 6 9 2— 8 - _ ” a 
— — PP ᷣͤ v A 


Ae rR CPURD tee, 


f PO IV. Fig. II. Plate NN.. l 
ebe. — Wh / 
ser up two Columns with their Entablatire as before mig] we DIC. 

tance of the central Lines equal to C Dianieters. Divide # n! > 

Columns, into 3 equal Parts,” and ſer dm 1 Part from » te 85. 
the Arch, and drity che Line g + Mike the Breadth-of the Pi 
30 Minutes, from the cyfin- n nd denn 6 


and Architrave of the Arch as follows," vi N 

In Fig. III. Plate RNA a J repreſents the Breadth- ef « Pits, ke; 
equal to 4 3 1 Tr the u 1 
the broad Regula or Filer; and the Neck of che "Divide 


the middle Part in 4, give Jas e decals 2 and the ber 2 
let. Make bc equal to half 4 

tragal and 1 to the Fillet : Ay NN Tr 
mined, ge Is 


OO RPEFRISHR » BE # 


274 


taught in Prom I. Mee an 

by PRO. V. LECT; Ab err — 

Height of the Fedzmene, inte dhe ſume Pats as We 
Breadth of the Dado of che pedeſtal, egunt to 
Aſtragal, then the Cornice and Buſe bein 

— the whole will be com as 2 

| "4 bud the Diflancer of the * eee 
of the Pedeſtal and the central Line & 3; inte 33 [E.. 
Baniſter againſt the * 2 to the Intervals or che Rani. 
ters, 4 to che Breadt of © n r | 


Eine a 4. 
Tas Baniſter proper to this Order is Srchibited in 22 ABC © Pla iS 

with 3 'of their Members adjuſted by vhs 
Note, IF tis reg to complete this ee Aeuy, e Aenesa 5 


P4Ltav1e's Menflifes, 'theit inflesd'eP n we mu ine | 
of the Impoſſo A or & in Fl XEII. where exhibited — ann. 
Orders this grom: Matter: of 

Note alſo. E e feen a Sent chess besdel Door, 'ris bogen necellarſ Wis 


LIS Fer 4E 


bn, the Columns on Pedeſtats then the Pitten of the” 8 f 
an- mult be increaſed unt9*7 Diameters, a in Fig” IV. © Plate XML lot | 
„ We ROB, me | f 1 9 ö 
fy 167 453,063 b Te make a Tofeen Heads. l 
Arcapss are made in three different Manners, viz. on of feng 
ABC, PE es i Fes DH, and 1h f 


inſtead of Colanits as FG, and LK. * 
To form the — Kh of Aeades 16 10 n eee ne: 
ſuch Diſtances as is A 88 — central Lines, an and to com n 


AxcabBs with Perz have age br wedge 7. as n 
the Breadths of the-Pllaſfers and Oolumns in the' tuo former Tiude,, as is evident 


8 "==... 2 
ee 


the dotted Lines continued- 66 wem; and the Height of the level Ruf- 
ne in the fame 45 the Hei ee. 
js 2 the former. The Reficks if the” Arches-are divided in d t Manners, as | 
7 Firf,, Fig. D. where the Arch is divided into 11 Parts, and their Length made | ' 
be BN cx6) i half the Bread of the Flee Second, Fig. . — , 


>» 


. P RAS A ARR ER nor nn 


112 ARCH 1 EC TUR E.) 


is 1 eleventh Part of the Whole; the Sides. 4 b, and e 4, each equal to half 5, 
and then the Sides a, divided into 4 Parts g give 1 to each Ruſtick. Thirdly, "Fig. C 
. in the ſame, manner as E, but its Pier G being but half the tay 

the Pier H, the lower Ruſtick on each Side is therefore omitted. Fig. B 
divided the fame as Fig. D, with its lower Ruſticks omitted for the aforeſaid — 
ſon, Fig, A is divided the ſame as Fig. E., and hath its lower Ruſticks omitted 
aß in Fig. C, but its Side Ruſticks are ſquared on their Sides by the central Line 

of each Pier, and at their Tops, by a Line drawn level from the r che 
circular Architrave. The circular Architraves in Fig. AB a O have their 
Heights equal to half the Thickneſs of their Piers, 2 their Fillet is equal to 1 
fourth of their Height, as expreſſed by, the. Dirthane; on rn ty: the 
N r 978 e e 
q „ Ren, M. Fig, 4 Plate XXII. u o M 
Do make a Tuſcan Colonade. 

To form a 8 is no more than to range 8 e their oc 
at 5 Diameters Diſtance as expreſſed between the central Lines of the Columns. 
The Intercolumnation of this Colonade is 1 L from the Greek, Aracor 
Rare, and &: ;ylos:a Column, by which Vitruvius greateſt SEED 
ſhould be made hetween Columns that have mos JO henveen them 
bearing of te Ace 9 82 | 
4 2 CIR "'PROB. VII. e. Plat Xxll. $53 8 

To male a Tuſcan Portion. E - 

* e 5 7 8 Porches formed by Columns, fappartils Parts 
af: Roofs, continued out beyond the Uprights of the Ends of Temples, as the 
Portico of St. Raul Covent-Garden.. But now they are oftentimes placed againſt 
on e Fronts of Buildings ſupporting a Pediment, iſcharge the Rains, and alf Jn 


dens, to terminate the View of a grand Walk, Ee. 

wide the given Breadth into 35 Parts, and take 2 of thoſe Parts for the 
Diameter of the Column, This done, ſet out the central Lines of the Columns, 
as expreſſed between them, and complete the ſeveral Columns with their Enta ; 
blature.. But as the four middle Columns are finiſhed with a Pediment to make 
the Portico, they muſt advance 3 Diameters forward before the Range of the Co- 
lumns a and f, and Pilaſters mutt be placed behind the Columns 6 and c, in range 
with a and / which indeed ſhould be Pilaſters alſo. 

A PLASTER is called by the Greets, Paraſtate, and by the Hakan Men. 
bretti, and is nothing more than a ſquare Column, and is diminiſhed the: fame as 
a round Column, -when ſtanding wi Columns; but when alone, it muſt not be 
diminiſhed, nor indeed even when ak Columns, as in this Example when | 
be == "gh a as FROM of and"; becauſe the Quoins of MIS ſhould 

* $203 8 wal 280 1 
Examples for Pragiice i in 49; Tuſcan Order. | 

'* The Height of. theT ro Architrave being given, . ht of i its Fro 
and ef its Cornice. Rurx, Make the Height of the Freeze — to the Heig 
of the Architrave, and the Height of the ornice, to z fourths of the Fight of 
the Architrave and Freeze taken together. 

II. The Height 2. the Tuſcan Gena being given, to find the Heig be if the Archi 
grave and of the Freeze. RuLs, Divide the Height of the Cofnice i in 3 Parts, 


and make the Height of che Architrave,, and of ff chang each equal, 9:90 


Farts thereof. 

III. The Height o a Tuſcan Cornice being given, to find the. Diameter of the Cris 
Rur, By Examp 1. II. find the Hei 4 of the Architrave and Freeze, and 
them to, the 8 multiply the Height of the Architrave, Freeze, 2 Cor- 


nice by 4, and divide their Product by 7, the Quotient is the Diameter | 
= e 


IV. The Diameter of @ Tuſcan Columm being given, to find the Height 
ed, 12 is to 95 91 in dhe n Dee, to che e 
, 


PR 
a. 


pe 25%. * 
” * * C * * * A * } J 1 5 . 41 4 4 
—_— 1 4 „ $*\ 21 TH #3 Bo e 
— 


ARCHITECTURE wg. 
V. The Height of a Tuſcan Architrave bang to find the Diameter of the 
6 Rur, able the Height of the n 
2 required, and ſo on the "hen das che Diameter was given and the 
— ight of the ee, eee ee 
0 E Architrav 81 23 
VI. The ON the Tuan 8 given, to the Height the 
Capital, AC of th the Height of the Entablature i For and = 
the Height of the Capital equal to 2 ED OR and fo on the/contrary, if 
the Height of the Capital was given to find the Height of the Entablature, divide 
he OD e Frm into. 2 Parts, I ITE deal 
eight of the vital and Extablature given, to the Diameter. 
IV, The * eight of both Ca 117 ieee 
Party! the Diameter Mans PIs Parts. 
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| 1 
11 
it 
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eee 22 75 W 


. Plancere of the 8 fel nnd ft Pw 
XXIV. a 21 as they au all proportioned by Mod utes in the ſame 
manor by (hs ee der, it is Ivy ov e „ e 2 

32 78 PaoBLEM I. 5 

To properion dh He beef he incipal Parts of the Dorick Order by equal 

Lzr a 6, Fig. be the given Height, divide - 2 
into 5 eg ual Tag Ky apnea 1 to — 9 . 2225 
4 G Parts into 5. equal Parts, the u pert is the Height of the meth 
ture, a the loner £0 vent of the Co 4 divi oe Oe 
take 1 for the Diameter of the Column. il yin 

PaOo IEM 1 N 3 3333 


va ee Di, aud raices 
ave 1 
Let ab, Fig. IV. be $6.09 gh and em Lis of ths Pletal a 
vide e 4, equal to à 6, . 4,09. Parts, give 4 1, the loweſt P art to 5 L, the 
Height oF che Plinth.. Divide the next Part into 3, as rs, and give 1 to f %, the, 
Heizht of the Mouldings on the Plinth. 8 t into 8 Parts, give 3 to the — 
vetto G, 1 to the Fillet I, 4 to the inverſed Cyma Recta K; and the lower 1 
its Filler L. Make e , equal to half the up upper 4th Pare of the Pedeſtal' ts Height, 
to 


POEMS LR 


S 


* 


SET 38 FS 


which divide into 2 Parts; 87 2270 L pager of 6, pa Lf 
1 to the Fillet E, and 2 to Divide 4 i, 1 120 4 + 
N 1 e . eee 4e. 
e . he 7 ile Members. * 
0 ons 0 ee { 
op ae. i ae wichio erer, a 
(Is Fg. ga, ia ea at FLA parallel to 


ab, at the D canes of NF e Heightof the Dado F. Make au une ual to wax, 
and wide! U Fein to. draw the Line av 5, which is the P boy, of the ; 
Plinth M, = Regula A. Divide p 9, the w ole Projection before th ht 
of the Dado, into 8 Pats, and one half herenf as 70 into * Parts; the ab Pare 
of = o is the Projection of the Faſcia B, and its laſt Part, or 4th Part of F552 
Oyolo C, and the 6th and 7th Parts bole terminate the Aftragal ws its 
Fillet E. SOUL ion. hg Fes: n Ter che Pill 
V and the 7th Part the Cavetto * _ 
; hong 
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m Of ARCHITECTURE; 


Porr Hf. | EY NY 
Toni the urn f the Dorcas is frites and Capel) ante 
duo thels rg Me % 
Divide the gives Height into 8 Parts, — and as the | 4 
dhe Baſe and Capital are each half a Diameter, therefore (as · in . I. Nr p 
XXIM;) malce the Height of che Baſe, and ar tlie Hel þ- p 
yn Set ack fa Diameter. 1 Ts ? * : „ pi ** 
| 1 ae eee —— L 
| - Luv af, Plate equal to a given Height Baſe, ; 
wy vides 2 two Parts, the * —.— ee Divide ce A 
| to half a %, into 4 Parts ; ve the lower 3 to the Torus t 1 — 
— 4 hich ade in Par and make $> the Hei o he Claro cpa Pi 
10 Parte. . 
| $1 To determis the P rojettion . 1 Te di 
' Draw the Line 5 I parallel to i # the central Line, and, + at the Ditaces 00 
Be : Parts, and mak th 
aloe e Cl hos Furs, Tho Proj * 
to the | Ra 
pendiculaf drawn OL FAN Fa 
gal, alſo, 2 i wh TEA 65 1 74's eq 
1 293-0 1 F the iT 
Ter KW. Pi. I foe right of the C ial | hg, 0 Ky 
2 divided into 3 Parts; the upper 2 is the Helgh of Li 
the Ovolo, andthe lower r divided into 5 oh *, the upper 2 is che Height ur wil 
the Aſtragal, and the lower 1 the Filfet : The upper Part, n to 92 foy, 
divided into 3; the Tower two is the Height of the Faſtia, and the = 
vided into z, the upper 1 is ths Hejyfit of the Fillet, and the lower 2 ton 
ung e To dt the ee of th ee 2 : 2 
Ter R repreſent the cen e mn, th which 3 
ht Line of the Column 8 A parallel to RW, af 24 Minutes Dilfance: boa 
, . and mt any Par ofthe Neck of the Cap ital, as at A, dite 
0 Line A B equal to 8 T. which divide into 4 equal Parts; the 1ſt Part tet- ot 
minates the Proj. ection of the under the Ovolo, and 3 thereof its Fi Tod 
che 30 Part terttiinates the Faſcia of the Abacus, and therev? the Ovols. 
3000 1 
Eolum 22 1 divi 
Tur Shaft of the Dort Capital is ſometimes fluted, cording 15 Hei 
Manner of the Ancients, withoot Filletz, as on the 15 e H 11220 of He. * Ar . Ne 
X. or, according to the modern Manner, wich Fillets; as on the in D 
renner of Tonjct Flutes, "Tis aid, that the firſt fluted Columns were thoſe 17. Hei 
renowned Ds of Diana, built at Epheſus, as ſome think by the Aub, the 
which were of Marble, 50 Feet in Height, and whoſe Flutings were made in Tri 7 
tation of the Plaitings in Womens wor This Building employed 200 Years to 7 
finiſh it at the Expence of all - The Number of Flutes to the Doric Shaft the! 
was ori but twenty, as fill ſhould be made, that their Breadtlis: | by - 
er than thoſe of de la and other Orders, which are alwa | Mid 
ber: And the Reaſon is, that as the Dorick Order hath a maſe AT 
Parts ought to be larger and bolder than the Jamie, which repreſents a feminit Semi. 
Slenderneſs, But how juft the Precepts of the r be, fore —— giyp 
Architects take Liberty to decorate the Doric Shaft with '24, Flote with to th 
thinking thoſe of 20 too large. And indeed, when a er is made withih : M 
Building, and near to the Eye, I think 24 to be better than 20, which are reach tw een 
better in Columns that Mund abroad, and ſeen at a great Diſtance, ns tweet 


Pack 


Are ee e ee ere —— ͤ— 4. 
4 One PT WT 1 * * a " 4 8 A = ” 
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of "AACHATEE TAS 11 | 


8. IV. 
7 Bide the Flutes, or Flutes her in the d t of the 
FrasT, According, to the manner of the let / 22 * 2 


13 8 

£ | Paris, 18 5 ep! 2 north 2 che e — 

b re e 

; | 1 ee e 9 e ee 17 

l 1 , e ty F SET . Gat, of che en ing Fg 
Pants 574. 3 © a Radius poli put pt, oh the 


drant 7 4, $I A rope i 47 ©, c. 8 Soars 85 with 
Radius 7 * Arches „3½ tw, Or. which are the Flutes without 
Fillets. Jeane — © þ divide ide any one of thoſe 6 Pare? y 8 
eau , orgy pant Pre of thoſe Parts on the P = by 0 Ras, 
17, Cc. deſcribe the Arches 1 11% N c. which will 

and the Intervals op, , I , Ac. le N them will the Fill; and 
if from ee 15 right Lines be er warn cptc the central 
Teo kno re oy Ko 
W e ie rance ec » 
ſeveral MA Ie” bh * . dc av or . „ may be 


N Part, between the ap dro er Parts of a Co- 
e nee — 225 
22 one third Part of the Column! Reih 4 

thus deſcribed, e 8 5 r. G 


the Arches 19, 123. 14, 13, 26, 10 feng 
4 in jh6 ee dons 3 yy 


To doite th Fight of the Doric Enjablature 'imto"jts + Boing Few ee 
| ce, Aud them into their reſpetiives Members. © | 
Lor R, Fig. H. Plate XXIV. be the central Line and given E 
divide into 8 equal Parts, give'2 to the Height of che \ ok 3 80 he 
Height a 7 15 + 111 e 
0 vide t TEASES F07 Þo Rs 
Divide 5 Ns Height Architrave, into 6 Parts, giye the upper 1 to the 
oy Fin To | 1 next 1 divide into 4, give the 2 1 
the Drops, and the lower 3 into e I. Plow k FS. 
de ill 0 e Trighyp au Met in the Cen Fig. | 
Tas are Or Nd in Bir Fes 


by A phic Temple, £5 Word Prep comes eng Le, 
m the 

Wes Wis: x Piece, 1 Glyphes, 4 — the 

Hs CES ſeven Parts, wig gba 


Dans nw os Se FO _ = = _ 


. 
= — . 2 85 — n 2 = = gs 
Me „ — — 2 — ———— — — — 
— 2 — 5 0 
7 * * — by = 
5 k * A* 5 . 
. 
r 1 by 8 
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gyn zual to 3 MI utes, and r 5 

to the Recht of Gy Freeze, is therefore a * 5 
Mzrorzs are the 8 or ſquare Parts wy are contained p. 

tween the Triglyphs, and Kae their N . Greet Meta and Ope, be- 

tween three, an Was e uri : Oxes ly. Tnftruments of $a- 


. „ 
„ WSK + 5 6b 4% 4&4 way 4,44 
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—_—— 
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crifice, Trophies of War, & 


8 Fo i err AAA ASP Rae eo 
„ 9 7 2 4 1 e - 9 ang . * 


n G ARCHITECTURE.” 


Lzr ang > be the Breadth of a T yph, r into 12 equal 20 
at a u, from which draw the Lines bs 2.2.2 . Tice ich en e 


through the Cornice unto i B, Cc. and downwards 4255 png Þ Tenia an the 
of he Architraye 3, make / and n x each equal to 2 of 8 Pl 
draw the Line æ &; make b ,. i e, In, and z e LE ND in 
and draw the Miter, Lines cf, de, e g. Un, m and of, which will co nplete the at 
Wart as required. fie x iD K* 
To form the Drops under the Tenia of the Kube „ 
Fan = Points æ 2, 4, 6, 8, 10, 12, draw Lines towards the Points / . & Pla 
Ropping them at the Fillet v au, and they will form the Drops as requited, . wh 

Te form a Metop, at n bra. * in 

Maxs a5 n equalto'n 74.908 and draw the Line 6 4, den: bahn at 
Metop required. If it is lar aj make a hollow Pannel therein, as 4 #'þ 7, as 
divide r a in 6 Parts, and make the Margin about the Pannel equal to 1 of tho wh 
Parts; alſo divide the Margin into 5 Parts, as at Ac, and Sy the Breadth tha 
the Moulding within the Pannel equal to 1 of thoſe. Parts; then drain the dire 
Diagonals dj and c 4, their Interſection is the Center, About e ole, in 4 
or any other Ornament at pleaſure. am 

To divide the Cornice into its reſpedtive Members, Fig II. Plate xx V. | 

Tux Height of the Cornice being 3 Eights of the 25 Entablature, as 4 
"= divide "the lower 1 into 3 Parts, give the lower 1 to the Height of the Cap- 0 
to the Trish pb z divide the remaining Height equal to þ o in 4 Parts, and the 
— = 1 thereof into 6, then the lower 1 is x Height of the Aftragal under tan 
\ Ovolo, and the next 4 is the Height of the Ovolo; the ſecond Part of bo Lin 
4 being divided into 3, the loweſt 1 is the Height of the Bells or Dro , the next 1 the 
1 of their Faſcia I. and the u mor e e e upper 1 is the ei ght of the ab, 
þ Fillet, and the lower 2 of a Reverſa; the A. d 1 of þ divided — 6, the Mir 
1 upper 1 is the Hei Ace et to the Corona, and the lower 5, is the Heig 2 


the Corona; laſtly, the upper 1 of h e divided into * os TT I y 5 


| Tax pig t of the Gann e br rn, ake x and 
equal to half the Height of the whole Entablature, -and any Part of the =, 
5 | pright of the Freeze draw a Line, as OP, equal to the on x M, whic . 
2 dirkle 9 4 e Parts at 1 23; divide the 1} Part into 3, the firſt 1 is che — 
i Projection of the Tenia in profile agai | the Return, and of the the hg under 5 
2 the Orolo, which divide into 4, the firſt 2 is the Projection of the Bxa 
q return, the next 1 of the C oe the Triglyph over the Freeze, a ? F 
1 Fillet and Drop s under 5 10 nia of the Architrave. r * 
N a Tus — * 2 Parts of the firſt 1 QF; divided into 6, the firſt : RYE: . * 
A | 2 Ovolo, and the next 1, the Platform K, againſt which the we, are: e | ow 
4 The gd Diviſion of O P terminates the Fillet of the Cyma Reverſa, that crowns _ 
0 utules, and this third Part divided into 3, and the laſt 1 into 3, the frſt x der- ** 
— the projecting Mutule L. Laſtly, the laſt Part of O P equal to , di j 
y | pied. into g, the firſt 4 terminate the Projection of che Corona, and the . 1 its * 
1 Mvorurzs are a kind of Modilions, that e ways placed | 5 * 
5 over the Triglyphs, to a8 the Corona, as well of Pediments as of Fry div 
bl | level Cornices, and whoſe Breadths are always equal to the Triglyphs, as exhibi- | Py 
9 ted in Plate XXVI. The Ward Mutule comes from Mutuli the Latin for Modilion.. oh 
5 Tux Fi * DE F G is the Plancere or Cieling, which the /alians call Sofft = ; 
I of a Mutule, whoſe. Sides are each divided into wes equal Parts, and parallel Lines 
drawn, from them, . divides the whole into 36 Geometrical Squares, in w 7 
Centers the Props or Bells are placed; and if from their Centers right Lines be, * 
drawn up to the ie N tule K L, they will be anne orer, ets equ: 
— between K and L are to be placed 3 55 03 


wy N 
* 


1 
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Tus central Lines of the Drops to HI the Miitule in Front, are determined 


the Breadth of the Mutule equal to the Breadth of the poof Iv.” 
1 eee complete Mural in Front, = 1 1 «Monte 
in — whoſe Drops are drawn to on che Faint 2 * 
at e reer eren . 
midſt of the Faſcia @ 9. 

In Plate XXV. is Ethibited yatious 'minners 6f 1 dhe Retufnb 6f this 
Planceres of the Dirici Cornite, wherein tis to be 9 
2 


u have bet 18 Bells r 
a. 2, Thank thr op — at an external Angle, has 36, a, 


That ſometimes Mutules are made ſquare, and ſhew but 28 Bells, 
as at B and D, Fig. IV. which is a Return at an internal Angle, as alfo is Fig. III. 
whoſe ſhaded Parts A BG CEF O re ent Parts of Colunins, whereby it's ſeen, | 
that the Mutules D E in Fiz. III. DF in Ez. II. and BD in Fig. IV. ſtandd 
directly over their reſpective Columns. The Coffers or hollow Pannels 'EABQ/ 
in Fig. II. and A C in Fig. N. are to be enriched with Roſes, -as A, N 1. E. 
nnn NN on 5 

ROB. 


"9 To deternint the Intercolumnations of the Dotick Order. 

Operation As the Breadth of a Trig! ee ge due We 
the Breadth of a Metop to 45 Minutes, Sum of the Minutes Con- 
tained in the Triglyphs and Metopz, that are required between the central 
Lines of two Columns, is always the Ihttecothmnation, or Di at w 


e 


elner 


ab, or e Fig. H. Plate XXVII. die Diſtance muſt be two ary 
Minutes. If 2 Triglyphs between, as 6 e, and Ee 5 Minute 

if three 1 5, 4% 8 hs; as ver chch of 
Arcades, Fig. AB C, & Mr Minutes, Sc. Hence tis plain, 
that in the makin of Fed Fc. to any Height, the Breadeh® 
cannot be conf 3 and therefore when ſuch a Caſe — e 
and b mul be ovintd and the Diſtance between the Columns 

not excee 


In Plate "Fig, I: and Il. are Deſigns of Doors, the firſt with a gude 
Head, with beth tone ail pitch'd Pediments over it, the other with a Senf 
circular Head; with u Ballafiradd' ard plich'd Pediment, which ure given for! 
Examples; as alſo is Fig, III. 5 an Arcade on a Pedeſtal. p. 
Fig. IV. is the Dorick Impoſt at large, whoſe Height, & 6, divided into 37 the © 
weer 1 is the Height of bs Neck, whe the ken of ed inc 4, the 1 i 
Height of the Fillet or Regula, and the 3 of the F middle 1, 
divided into 3, thoup 2 is the Height of the Qvalo 3, and the lower x dividgd 
— the u i. We ARtrapel, the lower 1 its Fillet. The Diſtance à i, 
reſents the readth -6E the ker, and 15 its Upright. r , the Pro- 
ion, equal to one third of . dire 3 # equal 16 / hich divide into 

{ke SOR any ö whore 
N | | 


* 0 N „ nf. 


2 


3 i equal to half the Height bf the Neck, 
: 3 
ir. L is a Colonade, Fig, H. a Forde Fig. A BODE Arcades, with fngie 
Columns, and _— Pairs, and F 6411 K, are ruſticatod Areades, which 
eng 5 ML 2 BI 5645, 0 at op En 
11 5 eee the Bright of. u. 
The Height = [Architrawt „te find the lei gbr the 
Freeze, and 75 the Ze Aban, Divide the 8 t of the Archittave into 2 
equal Parts; make che Height of the 'Freezey g | of the Cornice, ec equal 
w 3 of thoſe Parts. 1 4 2 Fey WE SORTS. ORIG, 


Q. |} @& 


i 
i 7+ 


Tus Depth of the/4 
divided. into 3, give 2 


3 
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by the Contindiition-of the twelve Lines from the Trig] 5 which ore makes 


de Columns are ud be placed. Therefore to have 1 Triglyph, Betweeu, as” 


j; and half the lit Part; the Faſdia of the, 


* 5 + 8 thus — $4 < - as > p _ —— 4 _ « 


— — — 
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the Heede af; the 


Ag auks he te 3 E i 
8 3 


" The Height of cine. 85 
Column. Roe, L che e | 
Diameter 

VI. The 25 of the Dorick Entablature bei 
Capita]. Rur x, Divide the Height of 2 
the Height of the Capital equal to 1 of th — 2 
che Height of the Capital was given, and the Hei 
tis no x rush make the enen 


the e 


n 
Of the enn AB propertioned by 1 des and Minnie, 
_ to l en . porn 


** 9 7 | * * + W-* 5 Far 
— 6 ped Par lanich . 
Eizar, Divide 4 7, « 


Remains, ines 6 equal Far 1288 
lower 5 to the Height 
Pas, take 1 for the Diameter of the Cj 

PAO R. II. Fe. 


Teil the och Pale orga be e 4 


e 5 

2525 wide +=, equal to Net AT. 

ivi Dr — ight of | 
Height of the F Fillet, Remains is. 


_ ad Fare of & =, is the 
aſcia, and the u 
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of the Column, / und 17 11 —— Line. - 


1 Fung 1 K — ” Sia. 4 r * Lad * «4 % 2 =_ = 3 9 
X > TS, 8 14 r F. 83 8 we, ap 
5 a on ME Aa 


K 85 Mc 


Tas Hin e 
lower x tothe ep bel. 
— 
Height the 
1 20 eb VL. Fix. TV. Pare XXIX. 24 4.5 Þ 
3 " the Tonick Coluten into its reſpective Members, 
Dan v4 tor the Baſe „unde for the central Line. Divide 3 % 
[ 0 mae Fan es 


ett inderithe Torus 3 the u s wit pp 
cight of ths Tauren. —— the Cincture, equ 


Er! 
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enn en 
Dr aw the Line 17, 19, 
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tht Volo wid into wall Pars; * 228 | 
thi Volute 2 | Dividerhe 28 Trl per; 3 
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120 Of ARCHITECTURE. 
tion of the Ovolo. From the Points 40 and 2 in i 4, draw the Lin 
and O K, parallel to the central Line, which will terminate the 
of the Angles of the Abacus. OY as at ab, and ed, draw two Lines, 
as a 5, cd, between the wn outward el Lines. Divide 2 3 
into 5 Parts, and c 4 into 2 Parts; then the third 4th Parts of @ 5 terminate 
the Proje&tion of the Faſcia and Fillet, the Abacus in Front, and half d the 
Fillet of the returned Abacus ; and as the Abacus of this Capital is made cir- 
cular on each Side, as-in the quarter Plan underneath, tis neceſſary to ſhew how to 
deſcribe the ſame. The aforefaid Lines, for finding the Projection of t 
being deſcribed, thro' any Part of the central Line, as at the Point 18. 
the Line Z 18 X, at right Angles, and make 18 Z equal to 18 K. On the 
Points Z and X, with the Radius Z X, make the equilateral n which, 
with the Radius F 32, deſcribe the Arch 31, 32. Make P equal to 1 
10, the Projection of the Ovolo under the Abacus, then . Point P is the 
Center of the Plan; whereon, with the Radius 31 P/ deſcribe the * 
„4. a whole Plan of a Capital, continue the Lines 31 P, and P 
Femi-dumeters, out both ways at Pleaſure, and thereon ſet the > Booty 
which will give you the other 3 Centers, on which the Arches of the other 3 
Sides may 2 4 cribed ; on the Center P, with the Radius 5 equal to the 
right of 4 Shaft, the Projection of the Aſtragal, and of its _ deſctibe the 
Arches 123; 1 equal to X 32, draw the Line 32, 33, Whereon 
deſeribe the equilateral pn va, od 32, 33, 34, whoſe Sides will be interſeQed 
the Arches deſcribed on the Center F, Cc. and then right Lines being drawn 
from one reſpective Interſection to the other, and the like being performed-at 
every of the four Angles of the Capital, the Plan will be com — 
Tas next Work in order to complete the Capital is to deſcribe it its w N 
which may be done by either of the following Problems. 4 
PRO B. VI. Fig. P. Plate XII. . tity wth ing 
To deſcribe the onick Falut: foto otro Seng 2 0743 
LeT ai be the given Height. 
Divips the given Height into 8 equal Parts at the Points 5 2060 Feb, which 
are-alſo numbered, 1234567; biſe@ the 5th Diviſon ef in" x, und on r ] 
with the Radius x e deſcribe a Circle, as aue v 4 which is the Eye of the Volute. 
Through draw the Line av v, at right Angles to @ f, and then complete the 
eee its Sides in the Points 123 4. w the 
ia 


enn Am aw - 


meters 2, 4, and 45 and divide each Semi- diameter in three equal Parts at I 
the Points 1234 44 %dips 12, which are the Centers on which the Con- the 
tour or Out-Line o 45 olute is to be deſcribed, as following, vi. the Point 1 the 
is the Center of the Arch @ 4, the Point 2 of the Arch 4 5, ie Point 3 of the you 

h 11, the Point 4 of the Arch Je, the Point 5 of the Arch e, the Point 1 

of the Arch = 0, the Point 7 of the Arch e Point 8 of the Arch 5. wor 
the Point 9 of the Arch r, the Point 10 the Arch 7, the Point 11 4 | rect 
Arch 5z, and ” Point 12 * the Arch 7 e. getl 

To deſcribe the imward Line, which diminiſbes the Liſt. 
Drivivs each third Part of every Semi-diameter of the geo . 
U pioganl Parts, 5 which is he Eye: of che Vilu L 
at large. The firſt one, within each of the aforeſaid 12 Centers, are the Centers o 
for deſcribing of the inward Line, which Centers atm 13774. 3 2 who 
7 18, 19, 20, 21, 22, 23, 24. 0 2 of 
POR. VII. Fig. . Plate XIII. Fx F6 ( 
To deſeribe the louick Velute a ſecond „ s 1 . and 
Ler E 8 be the given Height. ; Ws trica 
iſt; Divide the given Heig into 8 equal Part, and i th ch pine and 
ſcribe the Eye of the Volute as in the precedi into 
Tuxoven F the Center, draw the So alſo draw the oblique Lis ſever 


"Ks ral 3, arch at 45 Degrees Diſtance from the Line ere 1 
2 called t the Carbem. 1 
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of 
which A. 42 1. "os 9 1 2 0 with the Diſtance 
make a Section in the Eye as before, and thereon deſcribe the Arch 1, 2. On 
Points 2 and 3, with the Diſtance 3 E, make a Seftion as before, whereon de- 
ſcribe the 4 2. 3. FFT 
To diminiſo the Lift of the Haus. | 
ler AB. be its given Breadth. it 


Divivs à F into 24 equal Parts, and make 3 kaw ere bf 16 


to 22 Parts; c to 21 Parts; 44 to 2p Parts; Aerts wn 8 3 
Cc. Procged to find Sections for the ſeveral Arches; w 7 hey 
Points a be &, Ce. eee Gone for he ur Arch 1:5, 354 7 S 

will complete the diminiſhed Liſt as required. 

1 Walen anne by fix Centers flows, dem 
Surroun af to be the given Heig ght. oem 
Drvrpe the given Heig „ ae parts, and make . che 

5th Diviſion, as. in the preceding 


Divips the Height of the Tp into 3 as at che Points 1, 3. 55 6, | 


4s 2, which ann WC bag rr ve, —_— 


mg: 
179 2 | 3 .. 4 "ae 
2 £ 3 s 3 ” } 1 form 3 
Point 14 Radius 14 Semi-cirdl ; ; „ 
1 ures 
Fo e the imoard Line of 


Dns 6th Part of the Eye into 4 2 Parts, n Fi A which bs" | 


the Eye of the Volute enlarged, for the better underſtanding of the Situation'of 


the Centers) and take the next inward ones for the fix other Centers, -on which | 


you may deſcribe the inward _ as er 
Nete. It is beſt to begin of this inward Line at the Eye, and 
work outwards ; - l * n in Practice, tis much eaſier 


—ͤ .207] Pas than in the » whers\the Parts ane nearer We. 


gether, | 5 
MES LITE NN 
| an Bl 
K. 10 ven Breadth. 


11 ven —— 
Fist, b . 2 — — deforis « Velate lip Fig. H. 
whoſe Hei he previ, et ht, and its Breadth is always equal to 


r of its Hage, — make „ and a & equal to 4 of . Divide : a and 


F6 each into 8 equal Parts, and Lines a ; and ef each into,7 equal Parts, 
and draw the horizontal eee which will form f 28 
trical Squares. Secondly, Complete the Parallelogram Fe a, making its Height 

given. Divide f& ande each 
into 8 equal Parts; alſo F e and 3 4 into ory dag; Ec — 7 
ſeveral horizontal and Lines, us in Fg H, you will form 5 Pa- 
rallelograms. Nom as the 1 olute muſt have the ſame 
Heights as the like Parts in the circular V 6 
5 5 
1 
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— A ©, which make equal to Parts and, half and draw the Line © 


. 
— — 


7787 


. emo — — 
— r 8 - 


— ann 


1770 
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1 
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| all the precedi through which the Curves are to paſa, appl them 
| = thin abe = ways r — 


— — hag — 
gw 2 99383 N Rk wy - 2 — ” - * 
eee — 


Part of C D, as from < draw a right Line, as v equal to BA, which 


2 9 — „ e —— 
5 "Ep 8 80 A 1 
= 2 Ft ab «4 . 2 2 a "> 
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ad, bg, if, e p r, ity, ts, _ —_ N, equnl (0 the Ordinates de, 3 

l, el, p, v, t, 5, Sr. in Fiz, H. every Part of the Elliptical tied Votes? 
-N will affect the 56 Paraltelograms in mr yn ſame manner us the cireulat Vo. 
lote H doth the c 8. eee 
Line is 2 of che imward; therefore, when — 


Turs Ornatmemt ds called a Folute, from the Latin, Foluta's 
it ſoem to be, rolled upon an Axis'or Staff 3 etl Byos by ons fs 


Latin, called Ocular. 
Pon. IX, Fix. UI. Nh XXIX. 1 | 
ge dvd the Height of the Tonick Entablature Taro its Aae, „. 
| DG ni ace 
Divivs a x to che given o equal Parts, bs the 
. 5 of che — 3 to the Height of the Freeze, reds ge 
74 | Fo divide the ne.. | 
rg to upper 1 
upper 1 wi the next2 to IIS ZE 
Faſcia 5 make DH the Projection 
enia and Cyma Reverſa, which divide into 3 Parts, = give _ 
Projection ofthe eat Faſcia, 
ss CB. © Height of the Freeze, imo en Plire, . 
Cand D, wig the Radius of 3 Parts, make TT non” | 
min deſcribe the i Freeze. 
To the Cornice. 
Tun Height of the Cornice, conſiſting of four Parts, divide þ.4 1 1 te 
two lower Parts into 3 d the lower and upper Parts each into 
ern e lower 5 of to. the Height of the Cavetto, 
5 per 1 to the Margin of the Denticule — — Tive the 
arts of þ m to the Height of the Ovolo, and the lower x to its Fillet. 
Divide ; 2 f; equal to 1 quarter Part of the Height of the Cornice, into 4 Parts, 
ve the lower 3 Parts to the Height of the Corona, and the upper 1 to the 
Eletgtrof its Cyma Reverſa. Divide 6 u, equal to the upper 4th Part of the Cor- 
nice, into 4 Parts, give the upper 1 to the Height of the Regula, and then f, 
equal to the lower 1, being divided into three Parts, give the lower 1 to the 
— Rs PF 
n „ 
* To deternitns their Projeftares. 
Tur z Upright of the Column BCD 19 9 being before drawn, nall 51 0 
of che Regula equal to B C the Height of the Cornice, and from any 


into 4equal Parts; divide c d, equal to the ad Part, into 6 Parts, l rar 
to the 1ſt Part of w w, and the 1ſt Part of e & into e then half the iſt 
Part of a 6 terminates the Projection of the Foot of the Cavetto, the yd Part of 
the Denticule, and 4 of the next of its Fillet. Half the ad Part of c x terminates 


1 of the Ovolo, and the 3d Part of o an the Projettion of the C6- 
— equal to the 4th Part of v av, 3 
2 of the Fillet between the two Cyma's. 


| To divide the Demuls, ea. 45 
Divivs xy into 10 Parts, and & into 3 ez 
each Dentule, and 1 Part to Interval them. And thus ars all the 
Parts of the Order pro ed, as required. | 
| ROB X. Plate JK N. e bt 1 
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 ABEBETECTYLE 123: 
I is to beobſerved, That altho Dentules pragerly belong to the Init Order, 


yet Palladia, and ſome other Maſters, exclude. them, and, introduee 
in their Stead; and as the Intercalumnations. of 


2 
. yi ' 


IIS 8 


Number of- 
\by ths Rox, win, Av many — 
ö mang timgs 3Þ, 30 utes: 
„ or Diſtance: at which; 


8 
5 as oy ooo and as the — of a —_—_— 


the, -Li 5 : e . 
uſt be 128 Minutes, equal to 4 times 32, or 2 Diameters 8 utes : If Ma: 
dlons, then 1 122 equal t. times 32, org Diameters 12 Minutes: If 


7 e 256. Minutes,. 8 hes. 10 16 Mi- 
nutes: Modilians, then 320 aa 10. times 33, 3 Nine. 
8 


re N 


a Fig. IL, and. U. 14 each, whoſe-Modiliong are at 301 
5 — + ms che Number of Diamewess contained? in- chain raw 
V 

W Plats 2 I. Ben, the le- Hier fe the Clone, 

whoſe Columns are at. 3 Diameters, — 9 ve $94 Minutes, as in- 

brad in ee benen 
the central Lines, of. 3a Manns r 

have their Intexcolumpations- — to baron tha N — this 


tral Madzlians each 30 Minutes. 
Sec i — 22 7 Drone rs epiged . 1. 


1 | — . r 
— in all- Kinds — Pedimentss. — — 
fe in the level. Cornjges. in dhe —— ů — 2 
Order. Sho gn apy beabſeryediofMotilionss and as Madilians are alvays 
capped with a Cyma Reverſa, or ſome other Moulding, whoſe Curvatures, on 
Moulds, on the upper Sides are ha different from thoſe 
raking Moulding ; I muſt, before I proceed any further, ſhe how, W 
— returned auldings to the wt 4 raking Modiliogs. 
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Nes. I. F. L. II. II. Plat VW.. 06 ot 
7. deferibs ole rata Mouldings Saf the Caps of raking Modilions in Pahl 
* rg Surros the Ovolo C. Fig. III. to be the er Moulding in Front, with 


which a raking Modilion is to be capped ; draw the Las Wc and divide ar 
it into any Number of equal Parts, ſuppoſe 8, as at the EE S 3 6, 8, 10, th 
Sc. and from them draw the Ordinates 1, 2 ; 3; Le Oak. „ bl 
the Lines h ù and ic to be the Bounds of the Front- Se Yr pa 
Line y i repreſent the upper Side of a raking Modilion, and / fits Nat | To 
From the Point draw the Horizontal Line 19, and from the Point e, the Line Re 
of make of and ny, each equal to & l, the Projection of the Front Ovolo,' and 0 
through the Points a and 5 draw the Lines 5 and e l, j 
upper Line 5 6, in 5, and e, draw the two chord Lines bi and Fe, Wind Ni, He 
each into the ſame Number of equal Parts, as the chord gs and from thoſe 
Parts draw Ord inates equal to the Ordinates in C. Through the Points I, 3. 5, 7. n 
c. in Fig. A and B trace the Curves h 7 i, and f7 e, which are the ttue Curves Fre 
of the returned Mouldings on the upper and Jower Side of nn | He 
. , Par 
Niete, The fame Method of working will find the Curvatures of al other kinds ] 
of returned Mouldings; as for Example, when the Front Moulding is a'Cavetto, tra: 
as C, Fig. II. then and B are the upper and lower Mould, or when a Cyma Par 
— as C, Fig. I. Kanne im eg dere N 3 0 
Examples. X21 1. I 
h | | PrRoSLEM XII. . e | Cali 
To proportion the Tonick Frontiſpieter, Colenader, Ponies . . Dia 
As by the Practice of the 1 ing Orders, it is very — ballin [ 
that my Reader is now ca _ of in bs por} into this, and the two faceeed- Toni 
ing Orders, that is, to readily what is meant by the RE affixed of t 
—— Part with reſpect to the — Number of Modilions, Breadth 9 
of Pilaſters, Height of Impoſts, &e. I ſhall therefore only nly explain the . Cala 
x& VI. Plate and then recommend him to the ſe ſeveral Heures i the 
N —.— — * by 15 | 5 Col 
Do propertiont __ 3 it? ME ns 
"Drown a 4, its given Height, into 3 Inyo lower 1 is the Height Diar 
of the Neck. The lower h of ths le Pare divided — 7 Hal he V 
the Height of the Fillet, „ — wth is the Capi, 
Hei ighrof the Ovolo, as is the lower Half of the 3 of the 27 is 
cia. Divide the upper Half into 3 Parts; give upper 1 0 tho Regus tal re 


upper Fillet; and the lower 2 to the Cyma Reverſa, e nutes 
To determine their Projefions, 


Laer a 6 repreſent the Breadth of the Pilaſter, and 65 the Upright ther; bein 
divide v5, oy op pray ts» ne into 3 Parts at / and v, make gr of 
equal top v, divide pr into 3 Parts at & and , and make 7g equal to r. hen 
5 & determines the Projection of the Cavetto, half r the Ovolo;  r the Faſds; | 
and p 9 the Regula. The Aftragal k determined in its Height and ProjeRicn, Of #7 
antes of the Dootck: 4 

Tux Hei ht of the Impoſt in Fg. II. Plate XXX. is two thirds of the Ma 
of the Column and Sub-baſe, but in Fig. V. tis nt ar Times the Hei he of 1 : 
whole Pedeſtal, and the ey ann in both Exam I 
pore meyers aoie eter nay bor . 
and their De ow the trave is s at at nol partic: 
abon: 4 or Fer their Breadth, at the — ag of the Architrave. = tic 
XXXI. Figures A B C D, are two Varieties of Conſoles or Key-ſtones, in Front ing 
and Profile, which may be uſed in the loniel, Corinthian, or Compolite Arche weckt 

at Diſc etion. to the 
* 475 « The Inick imp by My e e ata ene by Fig. v. Pl | £ 
| 0 
c - 


* 9 * 4 
Py it . * 8 1 * oP bal 
; * 


| vn, 


N 


% 


2-5 


wo. 


S 


—_— * 

beet, 

JAE» 

7 

© 
* 


'E keks SEE 


AR CHI 
WEI ths Dotiek and Tonick Coraices, the Hg | 
To and Tonic to the H: Room, 
Fnsr, The Deorick Cornice. Divide — Height g 14 
and give 3 of thoſe Parts to the Height of the Cornice, which 8 confidered 2s 
the to an entire Order. But being conſidered ag a Cornice to an Enta- 
blaoe on on a Column, without a Pedeſtal, divide the _ t into 
ay ive 3 to the e of the Cornice. 3 The — Len 
find the oe gfe To Cornict t an intive Order. Divide the He eight. of the 
— into 75 Parts, and give the upper 4 to the Height 
uired. To find the Height "of the Cornice of an Entablature on a Column ah. 
Divide — 60 Parts, aud give e 4 to the 


Hasan, 5 
Ex Prafice is the destek Ovde. 5 

I. The Hei of th Arebitrave wy given, be, my Reight — 
Freeze and of the Curnite. — Make Ge 3 of the Freeze equal to the 
Height of the Architrave, divide the Height Architrave into 3 equal 
Parts, on a — 95 thoſe Parts. 

II. The Hei . Lonicke Core z to 2 Height of the Archi- 
trave and of the Freeze. Rur x, Divide Height of the Cornice into 4 22 
e Ro ants were ont Wo each 
3 of thoſe Parts. 

III. The Height of the Tonick Cornict given, to fu the Diameter tht 
Column. Rur, 4 0, ud 4 
IV. The Dim of be Tonick Calas bein find the Hei 

cameter- of t given, to | 
Ionick Corner. RuLE, As 50 is to 36, fo is the given Diameter, to Ae age t 
v7: The heels the Tonick Architrave being find the Di, bh 
0, given, 10 t ameter 
c_ — — 1 1 3e, e e the given Archivare, ang 
iameter required. 

VI. The Height of the. Tonick Entablatare being given, to find the Diameter of the 

2 . 9 i to 5, © is the Height of dhe given Entablatare, to the 
—_—_ 

VII. The Het f the Jotdck: Eatablatare being reer to find the Height the 
Capital of 20 1 of in Height, according to ANDREA Pai rute 1 As 
27 is to 5, ſo is the given Height of an Entablature, to the Height of the Ca 
tal required, 1 * Gontied, is the Height of yh Capital of 20 
nutes, as in fz 

2 Lare the Tonick Entablature a cee to PALLADIO 

2 „ Diameter. Rur, As 37 is to 15, 0 e 

e nenn OO 0 

nen v., répe 16} 52 7 

ger artic he Pits e Ovain) + a 1 

nutes, ar 12 Anon 3 and * 7 7 r a 
IGUREL 2 — XXII. exhibits the Proportions 

the principal Parts of this Order, by Andrea —— 

particular Parts of the Pedeſtal. Fig. I. and II. , Nel , oe 

aricula Pars of th Baſs i the Column, wth it Capra and Etabldare , which 

in general determined by Modules and Minutes, nothing more. with te. 

ſpect to the Formation of 1 need be ſaid, 3 [ſhall þ : 


. 
x 2 8 N 2 
F* * E 5 1 1 


ee 


ight of the given Cornice, to the | 


to the Diviſion of this Order, * equal Parts. 2 1 4 act 5 ES | 


Badu Fig. II. Plate xXXXII. 
To projrion the principal Parts of the Garden Ode, e. 


2 : CE Prove 


126 "Of ARCHITECTURE. 
Divive 4 au, ual to b-z the given Height, into 5 equal Parts; the lower 


Parts is the Height ht 'of the Column, and which being divided into 10 equal Pans, 
take 1 for — Diameter of the Column, bauch ivide into 6 „ Viz 


the Plinth I, and Cornice at 4. From any Point in 4 f, the — 


b — „„ 
3 er 4 = II 1 „ a PIE rx , EY © oagd- Ih, 
_ r 99 —— SAEED „ da * N 9 * 
d © 


2 rm, 2 PTL | niet ns = T7 , _— — * 
8 2 3 r n 18 
—— : — _— 4 * 2 * 
* 4 


A . GER 1 rr 
_ - AS. Ops Oy RT 
DW Ape AT TT x ya 

. 7 Oe ne" cha 4 - et of 


1 is the * A the Pedeſtal. Divide 8 equal to & r the Part, 


into 6 equal ; the upper 1 is the Height of the Entablature, the 


Firſt, into 6 equal Parts, which will each e een 19 they the fn 


| > 10 Parts. 


Pros. IL Fig. IV. Plate XXX 
Ta divide the Height of: the cpr Pedeſtal into its Pak vi = oy 
and them into their raſpective Meaſures. 
To proportion and divide the Baſe, draw 1 d, the baſe Lines" andl 4% the 


central Line. Divips f 4, equal to c & the given Height, into 4 equal Parts, 


Divide d e, equal to the ſecond thay? into 3 Parts 3 and c x, equal to the 
lower 1 Part, into 4 Parts, and make 6 rr 8 
thoſe Parts. Divide 6 a into 3 Parts, then upper 2 is the 
Cavetto E, rang the el I *#i its 7.0 Th — 


and the upper 1 to its Fillet. Divide: 
g: into © pert give the upper 1 to 4 5 et, and 1 pong 2. 


de Part of bs, is the Height of the points Divide & av, equi t6 the 
* Parts of +4 „into 6 equal Parte ＋ re | | 
e Height of the Fillet on the Faſcia B. Divide the a u 
8 3 equal Parts as at 7; give the upper 2 to the 
Remains is the Height of A, 8 To determine the 
Mouldings. Draw the Line 6 J, parallel to c 4, at the Diſtance 
of the Diameter before found. Make g + equal to gf, and thr, 
3, draw the Line @ m, el to 6% which will the 


—— 


15 


Dado or Die, draw a horizontal Line, as r, which tlivide i i 

then the firſt 1 terminates the Fillet on the Torus and Faſcia in 
third Part the two Cavetto's in the Baſe and Cornice, and one. 282 

Part, the Feet of the Cavetto's. | . 

Pros. III. Fig, II. Plan NMI. 3d 

To divide. the Height of a Er, . Tt, 


pital. 
The Diameter being found as vers > BRED, let gr: be the given Height. 


Make rs the Height of the Baſe, e * to half the Diameter; alſo 21 fe | 
Re: | 


to 70 Minutes, for the c 1 of 
Height of the Shaft, which is 


ROB. 


E e then /g the 

niniſhe one 6h Part at / 
EV. Phe 
: Tv Aid the Baſe o the Corini 12 into its re effive 
Draw +4 m for the e Line, and 1 f for the cen 1 
equal to the Height, yo 3-<qual. Parts, the lower 1 is — Hei 

— Plinth. Pieds 6.g, equal to the 2 upper Parts of 2 

upper 1 is the Height of the upper Torus. Divide c 22 


"a 


Parts of & g, into 2 Parts, the lower 1 is the Height of 4 e Te, Di. 


vide d e, gay, 39. the. upper 1 of c into 6 equal Parts, the upper and lower 
Toth is the H of ns ies, and the middle 4 Parts . — 


Draw the — 1 parallel to i 4, at 30 Minutes Diſtance, for the Up- | 
nal to tuo 


. of the Column, make 1 equal 10 12 Minutes, and I 


third Parts of Im; then the Line p = terminates. the Nrojection che Bile 


e, on os upper Torus 5. Laſtly, the- 9 of the Cincture 55 and Fillt | 
' 0 


* FAA 


EE Fs FIS FSI FFF EF FI FFs FT FT 


er 
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— n eng half the Fo he of the upper Torus from, towards the cen 
9 Tent tory kick is callled the Attic Baſe, — 
S 
To diwids the Hes F the ian Capital, into its 
Le Bi Locke ere Linn and AB the given Height. Thro the Points 
Dice been u K tern a Li OF e o At any 
Diſtance below the Point B, draw the Line OP N On any 
Side of the central Line A B, draw the Line zy, 1 at ſuch a 
Diſtance, as to be clear of the Projection of the Abacus. Divide & y into 7 
at 2346, then each Part will be nal to 10 
Minutes, — the whole of the Capital is 70 Minutes. Divide the 
ſecond,” fourth, fifth, and fixth Parts, each into 2 equal Parts, at che Pointe 
Z d e and , and from he Points ZYXdAW e V T. draw right Lines 
lel to 4 B as Z, V, „X, 1 4; W, le, AV, 13, ba, e. which 
determines the of the Leaves, Stalks, Helices, and Volutes. Divide 
the upper Part into 2, as on the left hand Side, the lower 1 is the Hei of the 
— "1 is the Heighe n 8 = 
ower 1 1s of the upper 3 0 e e þ o, 
the Height of the Aſtragal, UE to 5 Minutes, which divide into 3 Parts z 


give the upper 2 to the Hei org and the lower 1 t6 the Height 


of the Fillet; and thus are EE the Members determined, - 70 
darmine the er and 25; Q, on the Line O R, each e- 


OP and Minutes, which is equa r ; alſo make 
R, each ch equal to arts of x y or 20 Minutes. the Points 
dhe the Ul e mdRe; thm Os, ad Ru, 


£1 of 

and as th Fj ofthe Sides ofthe of the Column. Di- 
£6 eee then O a, the firſt three 
Parts, determines the ProjeQion of the Fillet in the Abacus at ; O x, the 
frſt 5 Parts, the ProjeRtion of the Faſtia at % and Ovolo at 4. O y, the firſt; 
6 Parts, the Projection of the Fillet at , and O x, the- firſt 7 Parts, the Pro- 
jection of the Faſcia at v. Make the Projections on the right Hand, equal to. 
* on the „ and then the Abacus will be completed. 

Maxs g, * jection of the Aſtragal, equal to po; _—_ sr, the Fillet, 
unto 2 thirds Divide p r into 1 Parts, and make p v equal to 4 of 
thoſe Parts. Draw v x parallel to þ f. Draw f v, which biſe& in zu, where - 
on raiſe the Perpendicular , cutting v in , wheteon, with the Radius 
en 8 equal to g r v, on 

e Right, and chen the Aſtra ill be com 

On the Point B, with the Bos, d ibe the Semi-circle ; NG H IK: 
LMe, which divide intd 8 equal Parts, at the Points NGHIK LM, and 
from them draw the: Lines N A, G ©, H D, I B, K E, LF, parallel to the. 
central Line A B, which Continue u at Pleaſure, which are the central | 
Lines of the ſeveral Leaves. Draw Lines 4 &, and = 9,\ which determines 
the Projecture of the two out- Leaves in the ſecond Rong Divide the Diſtance 
12, 13, into 4 Parts, and from the third Part, at the Point 1 4; uy Be Les 28 
14 7 which determines" Projecture of the Ou n ay i 
the Point 17. This done, proceed to delineate by Hand the ſeveral 
Leaves, Stalk and Helice, cite rake Bend Site , ie, ant when Ne 2 — 
transfer every particular Part unto the leſt 3 Px Bag mane rg their, ye. 
ral horizontal from'the central Line, and 
Line on the — or otherwiſe, draw Parallel 4 Ordanates * on on 
both Sides, and make thoſe the left Hand, equal to thoſe on the Right. 
By cither of thele Methods, | muy make the rwo Sides of the Capital e 

e ſame; 


is i will b 1a, di or 0 defi the Lune in oh us is don, 
1 


ii 


. 


ection of the Center of the upper Torus, which is 


128 Of ARCHITECTURE: 
on the right-hand Side, wherein you muſt be very perfect in their Out-lines, 
before you proceed ta divide them into their Palms and Raffles; and for the 
caſy dividing of Leaves into their Palms and Raffles, I have given 7 Exam« 
les of Leaves for Practice, in Plate XXXIV, of which the jarge Leaf D is 
in a, manner geometrically deſcribed, and whoſe Height is to its Breadth, 2 7 
is to 6, as may be ſeen by the equal Parts on its left Side, and at its Bottom, 
which Parts being ſubdivided as in the Figure is expreſſed, the Points' of 
Parts in every Palm are exactly determined. Nem, à Palm conſiſts of 

. or wx CG H. Note alſo, that whe 


. 


Fo 


Points, as 199 D, or mnt A 


Learner has formed two or three Leaves in large thus divided, he may then 


proceed to make others of leſs Magnitude, by Hand, and omit all the 

Diviſions by Lines, as RW XY, which are all Leaves in Front, 
well for Pilaſters as the Front Leaves of Columns. Fig. 8 is 
Profile, and T' in an oblique View, ſuch as thoſe that are between 
dle or Front Leaf, and outer or profile Leaf of a Column. The Figure 
and Q are two Examples of Stalks or Stems for Practice, of which Q 
a Stalk*only with its I eaves, and M is complete with its Volute and Helier. 
Fig. P is the ancient Ornament with which the Abacus is uſually charged, 
1 5 which I have placed a Lion's Maſk, as an Emblem of "Majeſty, 

ower, Oc. | WF a 8 „ 

5 PRO R. VI. Fig. GCDE. Plate XXIII. 

Fo divide the Height of the Corinthian Entablature into its Arebitraue, Free, 
N and Cornice, and them into their reſpe&ive Member. 


5 


Egge. gern enn 


FT 
12 


1 


. 


Dxvips +41, equal to the given Height, into 10 equal Parts; give the lower | 


3 to the Height of the Architrave, the next z to the Height of the Freene, 
and the upper 4 to the Height of the Cornice. Divide à +, equal to the 
Height af the Freeze, into 5 Parts, the lower 1 is the — of the firſt Faſcia, 
with its Bead, which is 1 fourth Part thereof, the ſecond Part is the Height of 
the ſecond Faſcia, The third Part, equal to eF, divided into three Parts; the 
lower 1 is the Cyma reverſa between the ſecond and third Faſcia's. The fourth 
Part, equal to c 4, divided into 4 Parts, the upper 1 is the Bead over the third 
Faſcia, and the 3 lower Parts, with the two remaining Parts of e f, is the Height of 
the third Faſcia, The upper or 5th Part equal to @ 6, divided into 3 Parts, 
the upper 1 is the Regula of the Tenia, and the lower 2 of its Cyma reverſa. 
. To determine the Prejectures of theſe Members in the Arcbhitraue. Make ww x 


equal to w y, which divide into 5 Parts, give 1 Part to the Projection of the ſe- | 


cond Faſcia, and 2 to the third Faſcia, To divide the Cornice. Divide 4 g, 
equal to its Height, into 5 equal Parts, and 7 , equal to the third Part, into 
8 Parts. Make y 9 equal to the two lower Parts of &g, and the lower _ 
of i n, which divide into 15 equal Parts; give the lower 4 Parts to 


Height of the Cyma reverſa, the next 5 Parts and half to the Height of the | 


Denticule, againſt which the Dentules are placed, whoſe Depth are W 
oniy ; the next half Part to the Fillet on the Dentules; the next 1 Part to 
the Aſtragal. and the upper 4 Parts to the Ovolo. Divide / p, equal to the 3 
remaining Parts of &, into 3 Parts; the lower 1 divided into 4, the lower; 
Parts thereof is the Height of the Faſcia, againſt which the Modilions we 
Placed, and the upper 1 of the Cyma. reverſa, with its Fillet, . with which 
the Modilions are capped. Divide # o into 2, the lower 1 is the Margin-bglow 
the Modilions. Divide er into 3 Parts, the upper 1 Part is the Height of the 
Fi!let, and the lower 2 Parts of the Cyma reverſa. Divide xt, equal to the 
middle Part of Ip, into 4 Parts, give the upper 1 to the Height by, the Cyma 
reverſa 4 4 d, and the lower 3 to the Height of the Corona. "Pivide che upper 
Part of 1p into 4 equal Parts, and the lower 1 Part thereof into g.equal 
Parts ; give the lower 1 Part to the Fillet. and then the 4th Part of the uppe 
zd Part of Ip, being given to the Regula, the Remains will ke the Hei, 

the Cyma recta. To determine the Projeftions of theſe Members. Make 4, ht 
Projection of the Cornice, before the Upright of the — 


= 
— 


8 
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Of ARCHITECTURE: 
to I g, its entire Height. Front any Bart of the wens as 
1 ual to 4 g, the Projection of 
and draw the Line 6 B. Divide A B inte — Divide « 
— firſt Part, into 6 Parts ; then the firſt 2 eee 
jection n of the Dentieule 3 the firt four Parts and half, — oat 
th Part the Fillet over the Dentules, and the gth Part and half the hk 

The ſerond Part of AB, divided into 5 Parts, (which in the Plate is omitced | |; 
_— the firſt x Part determines the P of the Ovolo, and 
jecti © ofthe our Modton, The 0 


Pros. VII. Fir. GC. Place XXIII 
7 alvide the . Dentules in the Corinthian Cornice.. 

2 the Diftance between the central Line and the Upright of the 8 
r give 2 Parts to: the Breadth. of a Dentule, nds Fe 0h, 
Interval. $835 5% ve $7 Be? 
| N Pon. VIII. Fe. G C. Plate XXXIII. E 


- if To divide the Diftances of Corinthian Modilions. 


Ir is generally agreed on by the beſt Maſters to ly ir 
Matos, pong at 35 Minutes Diſtance, and to make the Front of each equal to 10 
2 whereby their Intervals or Diſtances between are each 25 Minutes, and 

3 or — of a Modilion is 20 Minutes, equal to double its Front 
2 th. Now as over the central Line 3 muſt pak, 
dilion, therefore the Intercolumnation of -this muſt be conformable to the 
Number of Modilions that are to be between every two Columns; and to divide 
the Diſtances of Modilions, is no more than tu take 35 Minutes in your Com e, 
and to ſet off that Diſtance from the central Line of your Column, as often aa 
the Number of Modilions are required. ; 

Pon. IX. Fig. III. iv, and V. Plate XIV. a 
| To deſcribe the Front, Profile and Plan, or Plancere of the — M 06 
I. To deſcribe a Corinthian Modilion in 2 

Ler the geometrical Square à 5 þ i, Fig. III. be the lines of a 4 
Modilion, with its Cyma Reverſa and Fillet, whoſe Breadth 4 i, and Depth 5 
are given. Biſect 5 i in q. and draw the Perpendicular e 4. Divide 5 f into 8 equal 
Parts, and make the Fillets hi and 7 i each 1 Part. Biſect i in 4, and draw 
47 parallel to i. Draw the Lines q and wo parallel tos 4, each at the Bi- 
ſtance of half the Breadth of the Filler 582 and divide the Diſtance between them 
into 8 equal Parts, as at d, and make the ſmall Fillets next within the Lines 9 
and o, each 1 of the 8 Parts. Draw the Lines o and q V parallel to 4 /, — 
each at the Diſtance of 1 z. Take the Diſtance to either of the Fillets, and on 
the Points x and æ deſcribe the two Semi- circles of the Bead. Draw the Lines ? 5. 
v ww, alſon mand op. Biſet : g in / 8 and g, with a 
Radius equal to 5 Parts, make the Section r, on which 2 1 the Arch /. 
In the ſame manner deſcribe the Arch . alſo the Compound Arches au, 8 
and 0 þ; which completes the Medilion in Front, as required. N 

II. Tee e Coolnthian er in Profle Bip. Vo... 

" Davin the Length / into 3 equal Parts, and the 1it gay Bee into 7 Parts 3 
make I the Height, equal to g̊ of thoſe Parts, and complete the Parallelogram 
(bmf. From p, at 4 Party and 4 Diſtance from , draw the Line p 9. parallel 
to mf. At 4 Parts from m draw "the Line #7 parallel to n, whoſe To fotion 
i» the Conter af the Eye of the greater fred. 400 h.. equal to ha 

5 


1 


110 of ARCHITECTURE 0 


Divifioni of i u. F; Dis the Eye of this Volute or Secret at h 2 
the geometiicat inſcribed, and each Semi- dime tor 
Parts, as at the Poin 


7, 6, 8, 5, chen the Paints 1, 4, 3, —.— 
ag Hey fand in the Figure, are the — on which deſtribe the Serolh;; | 
ming af the Polar, Divide Se, to 4 Parts of I, into 8 equal Parts; aid: 
draw the Line 4+ for the Depth of the ſmall Scroll. Make 4 a equal to y Parts 
0 Ge, 1 draw the Line 4 4 B parallel to 5 At 4 Parts 
4 from b draw the is Je 00 punlll 60 4, which will interſect the Link + 4 
iv the Center of the Eye of Scroll, whoſe Diameter is equal tho 5h 
Diviſions in 6 c. | 
- IngertBt x « Square within the 275 and Aide its sat inggre as boar 


in F then the Points 3 2, I, 7, 6 5 — 12 ſtand in I 
D, Foy Centers whereow deſcribe the ſin ſmall Scro pinning i th Fu 
Draw te Lane 67, which biſsR in L.; 3 — in 7. 


the Perpendiculars g A and , the Lines & i in A and o in B. — 
Posts A and B, wich the Radius A f, the Arches 1 Land Ly, 4 the 

inward Arches which limit the Breadth of the Liſt. 
III. To deſeribe the Plus or Plancere of the Corinthian Midilion, Fig. V. 
Maxx BC ad fees” equal to þ i in Fig. III. alſo make Bc and C I each 
to 1b in Fig the Be Cf. Draw ud 


Dog > PHDCSMELRnANOoY „„ 


Tas 


7 Tres 9 Cf nee ce of hi in Fig. HI. Draw the 
gh m 3 Diſtances from B c and C/, as are 


* 14 Modilions. In Plate XXXVII. Fig. I. co of 13 | 
ig. A of 12, between the two middle Columns, as before in Fig. I. and I. 
Plate XXXVI. But as here in Fig. A, there are Columns in Pairs on each 


their Diſtances have but 3 Modilions between heir central Lines, accounting 


00 ual to the Projections of the Cyma Reverſa in Fig. III before 3 i the U the 
Bi & the Modilion , which continue about at the End, and return from boar of th; 
Fl e Beads, wick its Fillets r 2, and the Cyma's dg randed, De. W ter 
5 exadfly the ſame as gf in Fig. III. 
| Nete, The nianiier of dividing the Plancere of the Jenich, Corinthian and Co: Ba 
bt pete Cornices, and te make their Returns at external and internal _ the 
'H exhibited by Fig. VII. Plate XLIV. wherein B B reprefent the Plan of and 
i Modilions next to an internal Angle, and E E of two Modilions next an — Fig 
$ — whretoig The geometrical Squares A CA A FG are hollow! th 
A Pantre ls, called Coffers, which 225 to ow enriched with Roſes, as thoſe Gay XL 
C AB ODE XXV 7 E 
1 ROB. X. Ta e ] 
"of To proportion- tbe Corinthian Cornice to 1he Height any . required. ' Net 
. Fits admits 6f two Varieties, wiz. Firf, To 22 the Cornice as the Cor- I ir 
1 nice to an entire Order; and, Jafy, as the Cornice of an Entablature on : 4 nh | the 
NR lamn ok and 
70 ; only. To find the Height of a Cornice to aw miles Oridy, | Par 
7 ' Drvrvs the Hei 1 oof ney 75 Parts, and pive the e Hei 
bg Height of the Co upp 
"1 To find the Height of the Cornice of an Entablature on a Column only. - 
1 Drvrp the Height of the Room into 60 Parts, and give hs e oa. = 
th Height of the Cornice. | | _ 11. Div 
. 0 J. ; U. 
N To propertion Pronpiccts, Colonades, A poem Areadeo, &c. of the Colada, Par 
3 | fron 
* A s che Interechanandons of this Ons are regulated by the Number of Mos Fille 
4 ditions, whoſe Diftances between their central Lines are 35 Minutes, as before ob- vett 
2 Frved, therefore to make Frontiſpieces, Colonades, c. the Diſtances uf the 1 
| central Lines muſt conſiſt of as many Times 35 Minutes as the Nature of the Rea 
A Caſes requires, oy. I. II. and III. Plate XXXVI. are Examples hereof, where equ⸗ 
of che Columns in Fig. I. have 13 Modihons between, Fig. II. 12 Moditions, "Big. T 
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Divide « e, equal 90 de Brondth ofthe Py I 3 equal are 
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nen erat. 


the fingle Araades 14 


2 
odilions, and the Portico, 


and 11 


6 Modilions between oy 
. — a $: Modilior 
4 ö | 


muſt be as follow, wiz. 
Columns, the Int 


— then 7 Dia meters; and 
And — 15 the continual addi 


on 3s 1 44 and 


in \ Palladis m_ 


1 


th — 825 4 838 . 
5 55 — EET EST 


dees a 2 i 
'T.1 ez 


2 
proportion the Cornthian 25 
Divine ah ee . 3 Parts; eee 
Neck or Freeze 0 
1 into 3, gie r the upper 1 to the Filler. 
the upper 1 into 3 Parts, and give the upper 1 to che Bae on the n Backs 
and the Remains to the Height of the Cyma Recta. Divide a 4, the _—_—— 
Part of a b, into 2 Parts, and the u 1 into 3 Parts, give che lower 2 to h 
Height of the Cyma Revers, and 


upper Fillet. 
To determine the Þ rojeftions boſe Alten, 
Draw b+ pa wa, —— — of he Doe 


equal to one of thoſe Parts, and g / eq nal to 1 Third 9 455 
Parts, and the feſt and. ihlel Paoee ekhEaikh. lan 3 then the 
from e, determines the Projection oſ z the Bottom of the 

Fillet of the Aſtragal e, 3 e er- 


vetto at q. nnen the 24 the — 
the Faſ 3 


Tae 2d Part of the: he third Pare of 
Recta at x, and eg the Projection 
equal to e com — the whole, 

TRE Hetph of 
Height of the Neck. 

The Archivave a Saf dbe Arch is thus divided, o, bs 
into hw divide the outer 1 Part into 3 Parts: GE 

uch nns 1 to * dre 


3 


SOA tow _ the 


{| 


upper 2 tothe. zds of bi Regul or 


N 


the Alragalo 1 2 ac gar, uu 19 lf bt 


its Fillet, which h equal : 
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2 — 2 * —— = -_ 2 — — — -- 
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to + thereof, and the laſt Part to the Cavetto and Bead, which is 4 thereof. Thy 
i dle Part of d e is the Breadth of r p the great Faſcia ; and the outer Part di. 
vided into 6 Parts, the firſt rr t 
other 5 of the ſmall Faſcia. ae a F 
Examples for Pradiice in the-Corinthian' Order, © ar ik I 
I/ The Height of the Corinthian Arthitrave being given, to find the Height of the t 
Freeze and of the Cornice. Rull z, Make the Height of the Freeze equal to the r 
Height of the Architrave. Divide the Height of the 1 into 3 _—_ — 4 3 
and make the Height of the Cornice equal to 4 of thoſe Parts. n oh = 0 
II. The Height of the Corinthian Cornice being given, to find the of 
| roms and of the Architrave. Ruue, Divide the Height of the cis vi 
equal Parts, and make the Height of the Freeze and of the Architrave, each = e 
to 3 of thoſe Parts. I 
III. The Height of the Corinthian Cornice being 0 find the Diamets of th 
Column. — vide the Hei keof the given Carte imo 4 nt 
make the Diameter equal to 5 of thoſe Parts. | pa 
IV. The Diameter of the Corinthian Column bring given, to find the Height: of the an 
Corinthian Cornice. Rurx, Divide the Diameter into 5 equal Parts, and m th 
the Height of the Cornice equal to 4 of thoſe Parts. Li 
V. The Height of the Corinthian Architrave bein given, to find the Diameter of of 
a Forks ur, Divide the Heig 1 of the itrave into 3 equal Parts, and thi 
make the Diameter of the Column equal to; of thoſe Parts. the 
VI. The Height of the Corinthian Entablature being given, to find the Dianne Pri 
of the Column. Rur x, One half Part of the Height of the given Batak is the 
equal to the Diameter required. 
VII. The Height of the Corinthian Entablature bei given, to find. the ds of 
the Capital. RuLs, Divide the Height of the Entablature into 12 ny 
and make the Heightof the Capital (excluſive of the Aſtragal, which is ws ter 
| the Shaft) ques 7 of thoſe Parts. and 
i VIII. The „ Height of the Corinthian tal and Entablatare bein the 
i the Diameter of the . Rue, Divide the whole Height of ing Eve Gael . 
4 Entablature into 19 equal Parts, and make the Diamoter of the Column equal to ; 
* 6 of thoſe Parts. | 4 
[7 | LECTURE IX. EL 3 ec 
Y Of the manner of 12 the Compoſite Order by Modules and EW 4 . 
. * to AnprBA. PALLADIO, and by equal Tarts compoſed from the Maſters 72 2 
5 ations. half 
4 HE principal Parts of this Order, 1 to Andrea palladio, 3 is th 
1 bited by Fig. I. and the icular Parts of the Pedeſtal by Fig. III. Plate Dra' 
We XIX. the cular Parts of the Baſe to the Column and of gs Entablatury to 1 
are exhibited by Fig. I and II. Plate XLI. which being in general pro dete 
* by Modules ak inutes as the . nothing more need be ſaid its 1 
* thereof; and therefore I ſhall proceed to the manner of eee nn alſo; 
"| of this Order by equal Parts. Wo Ton 
47 | 3 „. 1. _ XXXIX. — 2 | 198 equa 
iy . "Ms proportion the principal Parts of the Compoſite Order Parts. =e half 
11 DivroE r, equal to the given Height, into 5 * Paris tl the lower 1 Fart 5 9 
1 is the Height of the Pedeſtal. Divide p, equal to the remaining Part, into 15 ä 
1 7 equal Parts, and the 11th Part into 6 equal Parts, the 2 upper Parts and 4. of — Fr; 
At next lower Part is the Height of the Entablature, and the Remainder vp: and 
5 Height of the Column, and which being divided into 11 equal Parts, 1 0f phe conta 
by _— will be equal to the Diameter of the Column. And its eight to 11 you” Ran 
* a Pros. II. Fig. IV. Plate XXXIX. WM the © 
24 a 7 0 2 Height of the G_—_— 724 Hal into its principal Parts, and them nv betwe 
* 8 | heir reſpectie Members. | tragal 
4 DA. a d, for the Baſe. Line, and f d, for the central Line, a vide t 
Ml q 
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half the Height of die A 
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al to the gi t into 4 equal Parts, and the 2d Pair into 3 6qual Parts | 
ivide æ a, * Part, jute 7 edel Pane ind make s 6; — 
to 5 of thoſe Parts, and draw w 6;" 5 the Flinth y/ at's Parteabods f 


a draw the Line of the Torus, and m 2 its Fillet equal a0 

1 Part; 74 2 Parts to the ayetts; and the nenn. i ta 

= Heig it of che! et, 5 the Remains will ang ot tho inverſed | 
the upper Part of t e is the chief whe Googicay! divide b into 


3 equal Para, and t lower 1 Part into 6P \give che le. * to the 
e Cavetto, and the next 1 to the Height of its Filet Divide the mi 
+ h into 6 Parts, give the 34 Part to the Hetehe of the Billen —eHn 
verſa, and the Remains of that, and che lower Part, will be tlie Height of the 


Cyma reverſa. Divide the upper 1 Part of 5 into 4 equal Purts, Fee 


1 Part to the R ula, and the next 2 to che Cyma reverſk,"- R420) eis riod 
JAY "7 determine the Projedtionr of theſe-MambetN -* © * © a 
Tus Diameter found as before, being divided into 60 Minutes; 3 
pal to f d, at 42 Minutes Diſtance, make x ev, and 64, each equal to 4 &, 
and draw a , will determine the Projection of the Plinth at u, and 
the Cornice at a. 23 3 
Line as 1, 2, which divide into 4 equal Parts} the the Projecti 
of the Faſcia e d, 4 of the next i the Projection of the Qymn _———— 
third 1, the Fillet on the-Cavetto,"ahd on the Oymiin the Rab at 5, flof 
the laſt 1, the Foot of the Cavetto in the Cornice, and in the Baſe; laſtly, 
— 3 in the Baſe, i equal 10 the Projeiogof te dritt of 
Torus. 2 8 35.36% An 1 Wal 
PRO. II. Hg. H. F „XXXIX. _— 2:40 01811 
To divide the Com e 2 Shaft and Capt | 
Tas Height 4 5, being divided into 11 Parts, one of which being the Didhe- 
ter as aforeſaid, make 555 the Hei of the Baſe, equal th thalf 'the/Ditmerer}- 


2 the ' Height | of the Capital, equal to the IT and one N 
e + 04 $33 +: Py þ FEY ST 
pa ob. IV. 25 I. Plate xl. l. 41 2 
To divide the Baſe bf tht Compolite Celta into iti ee 
Daaw 4 for the Baſe Line, and cf for the central Divide f into 


3 equal Parts, the lower 1 Part is the Height of the m_—_ Divide: the middle 
1 into 5 equal Parts, the lower Putty, the Height of the lower Torus, 
the next 1 of the Aſtragal, and the next 1 of its Fillet.” Divide the upper 
of a f into 5 equa] Parts, the upper + the Hoight of the'ipper rare! 
half the next i is the Height of 9 7 Fillet We the Torus, and the Remains 
is the Height of the Scotia, To determine the oe of thiſe \ Mouldingr, 
Draw i 4, parallel to'#:F;/ at the Diftance of zo Minutes, and malte # equal 
to 12 Minutes. Divide 4 5 into equal Parts; the ſirſt 1 Part and half 


determines the Projection of the „on the lower Torus, the ſecond- Part 
its Fillet, the third Part) the Fillet under the u mult wn and its Center 
alſo; and the third Fart and half, the Center e appr | 


Torus, and its Fillet alſo, The Height of the Aſtragal | 
2 half the Height of the upper Toru, u, and the Fillet bn, e ba 5 4 


1 3 re N 

> 28 5 k j equa | 
nsr, ſet up the Hei ht yh A Sg Aſtiagal — 
and Abacus, e exactly the fu e as in the 2 pital; the 30 Minutes 
contained between 4 the Tower Part of the Abacus, and i, dhe Top of the upper 
Range of 3 divide as follows, ur. Divide g. into 8 equal Parts, give . 
the fixth and 7th Parts to the Height pry gr He pn the 5 Minutes 
between 80 and g > nia 2 equal Ps at f e t of the Al- 
tragal D, which Y 12 the Height bf . er Voloter 7 and N. Di- 
vide the upper 5 Minutes contained * and 60 into home Parts 
give 
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the Fill 
f do. dre Fight of he Sele < MT 


, and have the Centers of . 
ht Line of the Shaft that is cut 


| 
* are comprized, within a P. | 
proceeding from v, the Projection of the lower Part = ] | 
1 ; 1 under Line of the Ab 71 = 
ang —.— therefore by P RO. * or. V LECT. VII 
{ribe a circular Volute, wh Vale fm ual to the Bread: 
lelogram ; n ade, by PAO L. 0 
aforeſaid; deſcribe an ellipti e aft 7 ; 
will be the Volute to this Capi 8 
both Sides, the Capital ms uired. 0 
ee I. Fig. 
7 divide th 
52 of PE 2 
As I have g typ Examples of EET: , 
— of B Ss x be ſeen at a ſmall 6 b 
e f 
7 Of 7 Comgelis Ent | 
n 
40 Devzts Ag: oal to. the cine fl 
Height of the e 4 to the Hog of FL H 
Height of the 2 
e *e t t he eee te 
-»\Divive r c itt EY rho 50 qual arts; gi N v] 
— 77 aq 2 i to * phe 
Bead: NX. I of, which ch 5 1 | 
the — ＋ * 1 to its e: 2 to "the Ara 1 
L br 2 CR ' D 
week TIER 0: 21 | 
Drive n vec equal no i * Height, into 12 N and $3 C 
10 P. r er tg up 
i ol air Io To dimide, the Haigh o te Gone. th 
Divinz e to its Height, into 70 Ni of 
Fillet, 2 to ug pd N. K and half to the an 
to the Denticale, of which . 1 5 is * Tre Yr 
give 1 to tlieir Filet, 2 ** agal Ly is \ | 
to: the Platform of the Modilions, of * the pper 5 [31 Pa 
the: Modilions. Give 2 to the Cyma gevert the 
G. and 1 to the Fillet. | Give 2 to the Aft rig 
and L to its Fillet, Give 8 to the 9 2 
to its Fillet. Give, 2 10 the Attragal B, 1 
Is 6 arr 70 * 17 7 8 « 
| >: nfo ermine f rejeftions 141 
Nax 1. and C P, each equal — mu 
| Aftragal, and draw the ys et A the 
up through the Cornices, M WR Cy 
Freeze, equal 40.4 #: Le Het Irs the Cornice, (5. oP to 
„ Faou any Part of the Upright of e at 0 the 
Line, as E F, which divide into 4 e. al Parts. x Part. into the 
Parts; then the firſt 1 Part thereof determines the. Proj * of the Cav the 
and Aftragal at w, and two thirds. thereof, the Capital of of the N | ke 
Aa 


Fillet projeQs equal to. its Hei eight. The ſecond Part of che firſt Part 
. termines the Projection of the Fillet v; and one fourth of the next 855 
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Filet 6, of the 73 e 
4, the ſecond Part of R r d 4 Part 
2 determines che ProjeQion be One of 


eg 
Divide f & into 6 Parts, Wen Par 


2 REG 385 . 
D — ; 1 Breadth of h 
v1» 6 into 21 iv to the 

and 1 ws Inter 1 1 * an upper 14 Ze 


i Su an ne ere 5 Minutes. 


Þ that t that 81 rl rs Diſtanees of Columns in this 
4» 55 Of. o Minates, and SA dend d 
| Bites, — latyre; without Oſtentation, is nk 
nificent,” hit h hi yet appeared in the World. 8 
in Of: ohe Cee Exeablatare, 76 b et mt the Out 7 Eg. 


Fig. I. of 
Dee 6d 6e me given Hed — into 20 equal P Parts the lower 
to the Height 2 the Architrave ; the — 3 e 0 pg Le td 


the upper 4 to the Height of the Cornice. 

able © Foipvide the Hotghe of the Architemas.. BY 

z.1o Drvros tw, eg ven _ t, into 5 equa F Parts: bers 0610 

1.49 Puri Pos Toto the lower alcin, 208 the 2. 5 
73 the Bead. The Part of + 2 the Height of A; the 
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of ? V into 3 Fs ; 
and the 5 te Hog of 7 the R 
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r 
eee 
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e | of the . 5 
e divide i. 1 3 2 


Fux Hei ſting of 1 Fr 

3 equa? Ff g ton Parts-40'the Cynia. a 

«Pars LES Se Mahon. oc 5 hs 5 I 

m to t ivide * 

the Heigf , into 4 Fart , 705 N of the lower 1 . 
Ut hs kee dae 


Cyma reverſa 3, into 3 
to the Orolo, and 5 lower 1 to . Divide « f, e d end Net . 


the Height, into 17 1 Parts, and Qe-upper 1 N 2 . 


e 1 to the 
— Height of the Coro 


> 


** e Cornice iito 4 equal Parts, . 

de · add the lower 1 K — T_T e che 
Par make the Height of the Aﬀtagal C. The upper 4: = EIN 
7 W YA AT NY I, 445 20 775 c ; e * + op 


7 nb 24; 70 a 18775 32¹4 33 "m1 4 e, Tl 9. 
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explain the Impoſt and circular Architrave, Fig. V. which is uſed 


laſter, into 3 equal Parts, make e g. equal to one Part, and g F equal to of 4 
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the laſt zd Part of eg into 3 Parts, the firſt 2 Parts eie d the ah 


divide the firſt 1 into 3 equal Parts, the outer one is the Breadth 


82 * ” — 
2 N wal of D — 2 
FF... as, ny 
L voy Eo ee EE IE I 7 
- N 1 
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| KS 1. AN the Cincture, which is abſolutely a Part of the ebe dh 
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T7 ahtermine the Pręiccrion of theſe Maul ding.. ti 

| Dzaw F O parallel to the central Line CR, make FG — to FM, from 
any Part of the Upright of the Freeze, as at K; draw the horizontal Line K I. 
equal to FG, which divide into 4 equal Parts, and each Part into'6 equal Parts, - 


ow the iſt Part of K 1 determines the Projection of the Fillet and m—_ — 1 
Aſtragal, the 4th Part the under Modilion; the 5th Part the upper Mod f 
1 the Ovols or Capping of the upper Modilion; the ad Part of KL. — t 
P into 6 Parts, 4 Parts and | determines the Projection of the lower Modi- 

175 in Profile, 5 Parts and the Super -Modilion in Profile, and 5 Parts 4 its ww 1 
let? the firſt half part, between 2 and 3, determines the Projection of the Ovolo b 
under the Corona, whole Projection is determined by the jd Part of R L 70 th 

its Fillet by the next half Part. 8 
Tur Projection of the Tenia O P is equal to 4 Parts of K I, and whith b be 
divided into 5 equal Parts, give 4 of the firſt 1 to the Projection of the, * 

Faſcla, and FA firſt 2 to the upper Faſcia. The Breadth of a Super Medion: 
10 Minutes, and the Interval between every two is 2 Rr BEE and which being th 
therefore, when an 


in every reſpe& equal to the Modilions of the Corin 
this Faltin is uſed, the Intercolumnations muſt be the Bs as thoſe of the 
Corintbhian Order, of which Fig. I, II. and IV. Plate XLIII. are Examples, and a 
the firſt and laſt of theſe Examples are _— Doors, I muſt therefore proceed 


To divide the Compoſite y ok and Architrave,. 

Dry1pe ah the Height into 3 Parts, the lower 1 is the Height of the Neck, 
or Freeze of the Impoſt. Divide the middle 1 into 3 equal Parts, and the lower 
1 into 3, give the lower 2 to the Cavetto, and the upper 1 to its Fillet; divide 
the upper 1 into 3, and giving the _—_ 1 to the Fillet, the two lower Parts, 

ther with the middle Part, is the Height of the Cyma rea. Biſect a ws in i; 

ivide / into 3 Parts, give the lower two Parts to the Cyma reverſa, ag the 

upper __ A 1 The Aſtragal and its Fillet is N to MEA an b-the 

eck of the Im DP: Se 
Pz, Prejection: of thiſe Members are thus found. | 7 
Draw e for the Upright of the Pilaſter; divide 4 e, the bende of ihe B: 


make Þ c equal to ef; divide eg into 3 Parts, and the firſt 1 Part into 3 eq 
Parts; then the firſt 1 Part determines the Bottom of. the Cavetto at z, 8 2d 


Part the Fillet of the Aſtragal at c, and the third the Aſtragal and Fillet eo fd 
n * 550 


Fillet at x, and eg of the Faſcia at av. 
To divide the Architrave. 


DrvipE 4e, equal to a 5 the Breadth of the Architrave, Ty . e 4 


the middle 1 of the Ovolo, with its Fillet, which is a fifth Part thereof, xs 7 
third 1 is the Breadth of the Cavetto, with its eee which is 4 Part thereof ; ; 
the middle 3d Part of e is the Breadth of r * — reat . enn 


Ne and Cyma reverſa, whi * 4 


LECTURE x. 


Ronin the foe be AnDREA PALLADIO, — the Conf 7 
FRAIL 4 of bis Ad vocates. ; ; | 37 


I. Of the Tuſcan Order, Plate xx. 


be juſtly conſidered as a Part of the Baſe? it 
2. Ire the Parts in the Heights of the Members of Paladio's. Tukan 


* Fig. II. ſimilar to the Numbuyot Rane e 


Column ? Tri 
Q. 3. Are not the Parts in the Heig Egg "Fig. 1. i Þ 
dhe Number of Diameters, in the Height of it its Co | | 


„ 
* 


Finne 


9, 4. li not the Neck of this nie- Capital 209/low, and. the Projection of 
its Ovolo and Abacus to lile ? 
9. J. Is not his Abacus, and Colo under it, too maſſive for the Filler? -- 


9. 6. If, in the Execution of the Dorick Order, the Triglyphs and Drops 47 


left out, as often is done, how are the Tx/caz.and Derich Architraves.to be known 
B Ee ere tal do ork La 
trave into two Faſcia's ?; 

2. 7. Is not the Height of his Takes Frcens,. which-he: has made eq 
T of the Entablature, too little; for à great Part of its Height being Wer 
3 rr e e eee ee 

of a Freeze? 
2. 8. Should any compound Members, as the Cyms refta of che Cornice, 


be uſed in this Order, FI native e (which conſiſts in in the plains, 
neſs of its ſingle Mouldings) is thereby 
eee 
the Entablature e C as Fig. the 
nl OY win Fig Hb ee oF * 
— +: | . * 
1. gs a a agg” 4 * 


9. 10. Is not the Attich Baſe, which he has given to this Order, nad, 
re — 
Fw... ene eg as in Fig. W. 
ſufficient to diſtinguiſh it from the Taſcan ? 


2. 11. Are the Annulets proportionate or di ate 10 the Ovolo and. 
— Have r ous der the Ovolo in the 
P 
21 the Annulew be ſeen dna at fo great a Diſtance, as th 
— Aliragal 1 


103. Ek good ArchiteQure, to make the fame Bed-moulding in the Deric 
Entablature, as in the Tu/can ? 
9. 14. Is a dripin or oblique Plancere, 9 the moſt agroable, or the 
net gran andi off by lars 


9. 16. I not the Plin c his Pede. Fig. Il. mach too lo b. p 

9. 16. Should the Jonick Architrave be divided into the ſame Number of 
"= s as the Corinthian Architrave ? - 2 — the 

1. Is it good Architecture, to' make Bed-moulding in 2 

We ko. as in the Tuſcas and Dorick?  _ 

9. 18, To which of the Orders do Dentules properly ig? 

2. 19. Should the Dorick and Jonick Cornices be alike fin with a 8 
recta and reverſa, as in Plates XXIV. and XXIX?7 | 


IV. Of tbe Corinthian Order, Mate” 


£ 415% £4 ** © 
wt * 


| 54 4. 


2, 20. Is not the Plinth to his Pedeſtalmuch too ow forthe Sino the 


Order? 

2. 21. Is it good Architeckure to. make the Shaft, of the Ge Co. 
ar; Fig. 15 20 Minutes mofter than the Shaft e 11. Fig. L. 

e Il? 1 

rs PTY bo are Parc Plate Xk.Xu. 

0.8 5. ta nor 06 ks r Poe ck 0 low for th Gre bf he 
raer . 2 

Q. 23. 2 Corinthian Oo which is more delicate than the Con 
Order, has its Shaft made tes ſhorter than the Shaft of the Iunict, — i 
doth he make the Shaft Ae e Order, whoſe Capital and Entablature 


2 e r 2755 r any: the 
01 ? © I2843h . U „ 
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| 5 to the other Members of the Baſe ? 


ES . bene and is Atrag, 


Maſter is no more free from Miſtakes than another, altho? fo Sy ap- 


Tu Order er It confifts chiefly of ſquare Mem- 


the upper 1 Part of 54, into 3 Parts, the upper 1 is = Hei glit of the Corona 


I Order is never uſed, but when an Atrich Story is placed over the 


| of the Denticuls; the next 5 to:the Height of the Cavetto.», 25512 


2, a4. Has the double Atragal 4 in Fig. L Tux any 


good Architecture to ron the Archirave and Freed of ti 
2 as the Tw/can ? 


2. 27. Are not — Greatneſs of the Members i in the whole Entablavad more 
mate 10 Lee, Column of Een Diameters in Height, than to a flegder 

nn of ten Diameters, which he has aſſigned ? 
To theſe I could add much more; but let Fibeſs ſulice to ſhew, Un this pe 


Pa 
of 
10 
* 
n 
di 
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r poor ag fond 


IF 7 mn 


> 1 C 


vg LEOTURE oo pg... 
0 tht Groteſque Order, Fig. I. Wo XVII. NF 12 Ya 


bers, and is to be uſed in Grotto's, r.. e 
To prepares e of hi Ord 20 ee 
Div a þ, equal to the piyen . into 3 equal Nyrts, and * 
1 Hart into y Parts, glue two Parts and 4 to due Seba . divide he 
Part of @ / into 7 equal Parts, and give the upper 1 to the Heigh t of this f 
divide 3 1 into 5 Parts, the lower 4 Parts is the Height of n and 
which being divided into 7 Parts, 4s the Diameter of the Column; diside 6 7, 


aud Fillet, which is 4 of the Whole; divide fg into y Pare, give 510 th 3 to s 
trave and 4 to the Freeze ; make g + the Capital equal to & th 
the Height of the Baſe ;- make the Height of the CinQure on-the he Bak, nnd he 
Fillet under the Capital, each equal to 4 of the FR of the Baſe. 
Fo ruſticate the Sh 

Divive its Height into , equal Parts, and make each Ruſtick and 4 
val equal to one Part. The Projection of the Baſe is 40 Minutes, and of the Sub- 
baſe 45 Minutes, from the central Line of the Column. The Projection of the 
Cincture, from * U ight of the Column, is equal to its own Ha ht, -and the 
Projection of the Ruſſicks is equal to that of the Cincture. The Shaft is dini. 
niſhed I of its Diameter at the Baſe, and its capital projects, before the Up 
of the Shaft, 1 of its Diameter at the Capital, The 7 zl 98 
the central Line cm, is 1 Diameter 37 1 een, „ 


2 RO | ay 
of. the Attick Order, Fig. VIII. Plate XLV. | 
Cornice of ſome one of the preceding Orders, and is thus pro 
VIDE D G the Height ine g equal Fares, mr nds. I Pare 5 


of the Cornice. 
To divide the Members of the Cornice, Fi 
Div1ve the Height into 10 . e the firſt * to 4 


W 


the 


* 


— of the Corona ww, and the upper 2 to the Cyma reverſs, 
„ 
Note, In the Plate the Cyma roverſs ts, Mifate, madt © 2 
#he Reader is defired to corre. * he rs — 
'The Height of the Denticule, divided into 6 Parts, che Depth of the Dees 
_ ho. made 5; of thoſe ** ur Breadths 3 Parts, and the 1 


— 
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» * - « * 3 * * bo I” O48 9 * 1 
E ” uw we we: * 1 , 


e 


—— from a to 3. 


equilateral Triangle of 31 Parts, as da I, Ng M. 0 
To divide at once the juff Breadths S Fin, mh 21 .— 


given Column, 1» be Hated oh | ts. 


way ie 2751 
e . 
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er * e 


A at os time, the Sas of ty * 
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iro ik t. Ea . 2 5 


make 7 — de he, — Inn parallel 
Tri Ane 


e.the 


Points «andy ich — Fact 
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LECTURE. XIV... Plare 
eee cs Opin of lg, 
1ILASTER:8:are-fhuted-in- two different manner, Wi, Either wick Fllets? 
onl as. Fig. N. ur with: Filets and Bradbay their | 20 in — 
Tur of: Elates in the Front of a. Nlaſter ud 2 
E p 8 


Tux — of a Flute is to the Breadth of Fillet; -as 3 b In. N. 
there are 8 Fillets, und/ Fluteb, which are thus. found, dug. divide the ven 
2 of your Pilaſddr-into"29 aqua Manta) give 1 age gr and 3 to d 

in che other Eramplk, Bg. M. . into zue Park, 
Wee the other e 


8 of 94 | 
Draw a Line _— Pl 


your Pilafter from 100% — to c — 
at the Points 7 bj, "Wc: os foe nd lem wean 
parallel to u 5, 23 — — 
ä in the ſame Proportion as the Line e. 
In he he I EEO ECT | * 
* * 
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140 K Anentrrerukp 
| Operation. D as 5 2 „ = having ges Pu 


of Compaſſes, open one Pair to any iſtance, ſuppoſe r, 
Pair to one third — now as theſe two Openings of the es are 
to one another, as the Breadth of a Fillet i is to the drh of a Flute, "therefore 
from 5, e ſet off the two enings, eath 24 Times reciprocally, that is 
in ibly; as firſt p 7, then 75, ent, equal to r, Sc. but you m obſerve 
enings aforeſaid are ſuch, that when you have ſer — Times 
þ to 9, chat the Lengt from 5 tg 9 be leſs than the Girt or Ci 
yourC amn that is to be fluted; Urhorwiſe your Tabour will be in vain. Prom 
th —— Diviſions ſo ſet off, on the Line p 2, draw rig t Lines perpen 
of Length at Pleaſure, and then you may p cd to the 
3 of your Flutes and Fillets as following. 8 85 
N i, Strike a 1 we Char gn 
REAC ep with a narrow” ſtreigh 
of Parchment, Sc. . 0 85 olumn at its Baſe, and —_— 
exactly to its Girt. This being done, a one End of the Parchment to one 
Side of Fig. I. — at x, and its other End unto the other outer Line; t at 
2 then will & a, the ſtreight Edge of the Parchment, be divided by the aſbre- 
D g hi kl m; We. which me the wie 
Breadths 'of the ſeveral Flutes and Column, and which 
marked on the Edpt — — -lead Pencil, 1 
Parchment about ind prick Of the Bead —— Redhar 
2 4 and prick off che W ee bf, 
5 4, IN, Ce re 
8 adly, Take the Girt of the Column under its r 
# from » t01,-hereom mark the Breads of every 3 po bet 
applying one it unto core rere, as at A 
— Ne of each Flag: as at the Points 1 2, 34 $6 KA 8, 9 10, 11 12, C.. 
and then chalk Lines being ſtruck on the Surface of e Columi, from the Din 
Hons under the to thoſe at the Baſe, the whole Surface of 
will be ſet out ready r working, as required. 
Note, To bas, Jben x Flue f worked truly Seink<ircalar in a Pile 
a Square within it, and if the Point and Sides of the n 
face, and Extremes ofthe Fin, ar the fame Time, warp 7, Fi Fig. G. Plate. 
| hag re voor r= nn And Flutes, that are Semi-circles, 
are proved by the very ſame Method, only inſtead of applying a Square, nr 
apply'a Bevel in the manner following. 
As for Example, Ler a be, Fig. H. Plate XI. be the Plan of « Flute ond Deb 
55 eſe than the Radius of the Circle, of. wvhich the Flute ir a 
Operation. Aſſume a Point in any Part of the Flute, as at 5, and draw the Lize 
Se d, and 54 f Nail together two ſtreight Pieces of Lath, Sec. ſo as to make 
. an Angle equal to the Angle f b d, and to prevent its opening or ſhutting, ts 
1 leſſer Angle, tack on a Brace, as ee then will your Berl 
for uſe, Sk Square aforeſaid. + - WAKE 
ofe, 1 a0 . Scheme r rae id 
Jar Arch being given, may without had to ibe 
Center, for if the Sides of . — t to a and c, — — 
the an Point s, by PxoB. XVI. LE OT. VI. Paar II. will always fall on 
ſome Part or other of the Arch abc; and conſequently if the Point i be 
to the Pets and then moved on towards 5, thence to c, (the Sides of the 
being always kept ſliding cloſe to the Points @ and c,) it will deſcribe the Arch 
4 which is a Segment of a Circle, and without any Regard being had tis 
en 
Fig: II. and III. Plate XI. Shews the manner of making an Inſtrument on 
Paſtboard, or Ivory, for the ready ſettin off the Breadths of Flutes of Column | 
on a Drawing, without be Tre of ting and dividing of 2 
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arge r of bir. We Cabinet-maker, 
and thus 
Wares Firſt, deſcribe a " Semi-cirele, as c "of a larger Size than 1 
e gun to d raw ; divide its Circumference 
into — proper utes and Fillets, as before taught, and then drawing right Lines 
from them, to the Center 4, the Inſtrument is completed. | 
 SeconDLY, ſuppoſe you have the drawing of a Colimn- to be ſlated, 
Semi- diameter is to FP. On the Center a 4 deſeribe the ſmall 
tircle 4 u, 2, f. 4 5, Ce. which will cut the central E * 
the Points 1 23 45 6, Ce. from which draw right Lines with Black-lead, at 
right Angles to . of, 2 divide d @ into unequal Parts, which are 
the true ths of the ſeveral Flutes required. And the 


Ed 4 bring ad P drawin prick 
of the Tere! Dion, which will the dhe of your Flo and Flew, 
© 2 


Fig. . of te fe kind ads for ſing of th 
na e r de ee oa, 


. > N11 LECTURE zv 95 er 14 
t Manner of placing Columns agninf , ever one — as the 
Dorick on the Tuſcan, the Ionick o the Dorick, Gr. 
LONG an or Rn ce Walls, with a fourth Pare of their Die- 
meters as Fig. III. and IV Plate XXX. when three quarters of the 
Body of the Shaft before the Upright of the Walls; or entirely clear 
from the Wall, as Fig. III. Plate XLIIL in which laſt Caſe, a Pilaſter is always 
inſerted in he Walls as Cand E, before the Columns D E; and the Inter- 
columnation or Diftance of the Column from the Pilaſter, is always the ſame as 
when Columns are placed in Pairs. The Quantity of Inſertion of Pilaſters muſt 
be ſuch as will be to the Parts of their Capitals. In the Taſcas and 
Dorict Orders the P may ject before the Wall, a half, a third, a fourth; 
a fifth, a ſixth, or ſeventh Part of its Diameter: bur: iis: — — 
and Compofire Orders, they ſhould be half a Diameter preciſely, otherwiſe the 
— —B V —— — 


Ap ; 
— are to. be placed over one another, as was che Cuſtom of the 


Ancients who placed an Order in every „ we are to obſerve, firſt; That 
the Den of oils: lint ths e equal to 
. = 


F Ar 


= fand on che 


WE Gallery is made Arcude; the" : Yon = Ns 
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LECTURE XVI. _ 


Of the warious Kinds of Ornaments or the Enrichment of þ ſeveral: Members of 


HE Ornaments that are, and may be invented for the Ennchments- of 
Mouldings, are endleſs ; but thoſe: that are now in the- greateſt Edfitetn;I 
have 5 the ſeveral Members of the laſt four Orders; not chat every 
Order muſt be ſo fully enriched as I have expreſſed, bat ſueh Parts of them 
as ſhall be judged ſufficient; and that the Learner: ſhould not be at a loſe to 
know what Ornaments are y for ſuch Members, as —— inclined to 
enrich, I therefore have been fo profuſe; as to give every Member an ag 
Enrichment. And as oftentimes tis ired to enrich Pannels, ? 
and other Parts of Buildings, I have therefore, in Plates XVI. XVII. and WII 
ven a great Variety of Ornaments at a with the Sections of 
| Sher curiqus Mouldings for ſuch Purpoſes, of which talee the f I punt. 
I. Tas Figures E FI are Ornaments called Yitrevian Scrolls, I ſuppoſe from 
Vitruvias, who might be the Inventer of them. The Diſtances of the Spirals is 
at Pleaſure ; but their ne being divided into two Pans; ther is 
erally ” may to 3 of Parts, and their Spirals are doſcribod by the Methods 
taught. 2 # 43 BILE R FEIITE > 
II. Tu Figures G HK LM are Jo/erlacings, Or Chilech?s of varie kind 
of which G HK and L are dſed of the Arches of Circles, an is evident 
by Inſpection, and that of Fig. 5 of ' el _ ; which fm 
trical Squares of any Magnitude con aſs 'by Qs on 
ſides. The fret Ornament of the Ancients is by ſame ; 
in Plate XVIII. I have given Examples of 15 Kinds, fort 
g Student, and whoſe Number of Parts i | 
be divided are ſignified by Diviſons, and numerical Figures a 
III. Tus Eggs and Darts, commonly called and Anchors, 1 
Plate XVI. are thus deſcribed. Divide the Height 7 P into 9 
at the Points 123456789. Firſt, Draw 4 and A By 
each at I wy Parts; and _—_ ay 
Through Point F draw e m, parallel to G B 
equal to 4 Parts, and draw the Lines e 3 and . T 
the central Line 7. P, draw the Lines 3% and g . 
the Radius F 12, deſcribe the Setni-cirele „ 12 5. On-the Points ec 
the Radius m o, deſcribe the Arches 0 and py ad on 1 
the Radius 3 y, deſcribe the Arch v 1 , - which-will- 


tween the Points 4 and 2 


On the 

| X; alſo on tlie 

tween 4 and 5 aforeſaid, deſcribe the Arch x P A. F 

Point-2, on Line 9 P, draw the Line 275; 2 alfo- 2 

ſtopping at 2; alſo 12 B, and a; then one half Part of a Dart will 

. and in the ſame manner complete the other half, 
Now from hence *tis wm that to ſet out the Diſtandes of 

5 muſt firſt divide the Height of the Ovdlo into 9 equal Parts. 
ake 7 of thoſe Parts, and ſet chat Diſtanee along range 

Op 
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Lines being drawn from thoſe Points, ſquate to the and 
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every the others of che 
— .which e g. Fr e 
Leaves, Hale, 2 inſtead of Darts, as between N O P. Flas XVI. 


IV. The ſeveral Mouldipgs for "Panel e ber Plate XVI r. 
I. Of M for Fig. I. T Aide the into 3 Parts; 
Mouldings f Pangels, ig. ons 3 1 


t Fart, to , the' Cyma na reverſa ; "Ralf" the lower ae 
And the remaining hal Pars, divided into 3 Tarts, Sive E theCavetts, "ad 
1 to _ 

Tre Diftances of the central Lines'a#, c d, e , Ec. Ge Leaves Wes 


equal to the Height of the Cyma B. Secondly, Fig. II. Divide the Nee into 
4 Parts, give the upped! x w; A-the, eee recta 5 


| ad the ow e 2 Pars arts, give the upper ! wo C the Filler, andthe 


lower 2 to D the Ca e 6d into x . ——— 
e 2 88 2 c, Nc. exch at he 1 of 7: ry * = 
g. ivide Haight into 5 Parts; upper 1 to - 
two thirds of the next. 1.9 B the Cavetto 3 e next 2 Parts, with the 
of the. ASP - 27 rexetſ⸗ Ma, 50 the lower Part divided into 
ve 1 to ; 
— of the Leav 1 8 4, 74 3 to che Height of the C 
reverſa. ge Lees, Be x. Bj e ie Tet into 5 Parts, give the upper 
the R e th e 8 i third of the next to itsFillet, the remain 
ing 2 thirds, and the next 1 to the 1 the lower — is. 
to 3, Py. and the lower 1 to the Fillet, Divide 
2 d into 9 Parts, Ws e of ab, b c, He. my 9 7.0 eb 
Parts, as a h, "Div the Height into 3 
te opp in 3 ie ep 2 Parts to 3 
mainder, with the middle great Patt, to che Ovolo B. "The lower great Part 
divided into 2 Parts, give the n to the 2 | hon he 
Part being divided i into Parts, give «< che Tayr 3 Parts to he Cavetto D, and 
the other 1 Part to its Fillet L he. | 5 | LY 
&c. are to he. ſound as aforeſaid. 5 
| II. O Mouldings for Pifure Tru. 22 
Finer, „ HI. Divide the Height into 4Parts ; ohe paper pper + divide into 3 
oy 1 to the Regula A, and 2 to the -Cyma reverſa Divide the 
f 2 the next * 7 give che er, 2 33 E. 
and the upper Part being into 3 Parts, give ye 1.24 
and — to the Filet D. Divide the for ga t 
and the lower 1 Part into 3 Parts; gi Parts to che K. 
and the upper 1 to the Fillet l. D 3d Par LE 2 Parts 3 give 
the upper 1. to the Eillet:G, and the Ramgins H. 1 
into 5 Farts, and wakenhe Diſtance ef the — es mY the 3 Nas as @<, 
8 to 6 of thoſe; Rants, the gentral Line of the. to the /2traviax-Serall © 
r the re and the Diſtance of the 


DIES rope Fer fo each Par 
upper 1 Part to, the Regula A, the next 2 1 


1 to the Fillet C and Cavetto B. Give the middle 
— — and fourth of he Mgr es * the — * the next 


e ——.—.— pt pay” 925 

the in reege 15 to » AS * 
Vel © eb aa 

me Ovolp, and Lee in the * e, 
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y ir a c. Make the Height 
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= 
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TaiznLY, Fig. VIII. Divide the Height into 3 Parts, and each Part into { 
Parts, as before ; give the upper 1 Part to the Regula A, the next ad 
and 1 third of the third Part, to the Ovolo B, the ſecond third Part to the Fil- 
let Q, and the Remains of the u oper 1 great Part, to the Cavetto D. + The 
middle great Part is the Height of the Freeze E. The lower great Part, being 


divided into 4 equal Parts, give the upper 1 to the Cavetto E, and Fillet G; 


the next 1 to the Aſtragal H. The remaining 2 Parts, divided jaw 8 
ve on to the Fillet I, 5 to the Cyma rea K, and the lower 2 to the Fillet. 
Fo theſe Examples many more mi ht be added, but as I muſt not ſwell the 
ork to a much greater Bulk and Price than is e es —_— as he that ig 
— of theſe, will be 18 to invent others without End, 1 ſhall therefore 


* 


LEO T, XVII. 
Of + the Manner of ruflicating the Shafts of Columns — Pilafters, Plate xy. 
Tux Orders uſually ruſticated are the Tuſcan, Dorick, — 
To ruftick the Tuſcan Column, Fig. A and B. . 


VIDE the Height of the Column into 7 equal Parts, and give.1 
to each Ruſtick, w le Projections m . ra equal to 1 255 42 


, and which in both Caſes may be made diminiſhing with the Column, or 
pright, as expreſſed by the dotted Lines; but this laſt has a very heavy Ap- 
pearance, and ſeems contrary to Reaſon, by over-charging the ſmalleſt Part a 
the Shaft with the greateſt Ruſticks. 55 | 
7 ruſticate the Dorick Column, Fig. C and D. 
Drvipz the Height of the Column into 8 equal Parts; give 2to each Ruge, 
as bband 4d, — the ſame to the Intervals cc, The es of, 27 
Ruſticks are determined as thoſe of the Taſcan. : 
To rufticate the Tonick Column, Fi 'p. E and F, 
Drvrpz the Height into 9 equal Parts, give 1 to each Ruſtick, op toe 
Interval, and determine their Projectures, as in the Tyſcan and Bete . 
Ss, rufticate Tuſcan Pilafters, Fig. & and H. 4 AE 
Pil AsTERRs are ruſticated in two different Manners, vis. either — 25 
Fig. G, or rabbeted, as Fig. H. 
Jo ru 42 a Tuſcan Pilafter, with champher'd Rufticks, as Fig. . 
| Height of the Column into 7 equal Parts, and any one of the 


| 5 the Cincture as in Fig. A, or equal to the W of the Plinth, as in Fig, 


Divivs t 


Parts, as 6 2 into 8 equal Parts, give 6 Parts to the Height of the Face of 


each Ruſtick, and 1 to each of its e ee The Proj xy of * 
ticks, before the Upright of the Pilaſter, is * to 1 Part. 
To ruſticate a . Pilafter, with Rabbet Rufticks, as Fig H. 
Drvipz the Height into 7 equal Parts, as _— and one Part into 0 
of each? Rabbet equal to two Parts, and then the 
ight of the Face of each Ruſtick will be 10 Parts; or if eve two Parts be 
os ker as 1 Part, then each Rabbet will be 1, and. each R will be'c, as 
S preſſed by Fi 2 on the right-hand Side. The Projection of the Ruſticks, 
before the Upright of the Pilaſter, may be made equal to the Projection of the 
Cincture, or 8 the Height of a Rabbet; but chis laſt is rather OE 8 
Be Rufticks will have > d very heavy Appearance. ; 


LECT. XVIII. . 5 
07 Block Cornices and ruftich J__ Fig: * III. IV. v. Vi. 5 VIL Pla 


IVIDE ax, Fig. II. the given Hei ht into equal Parts, and give the 
5 loweſt 1 to the Height of the Plinth. Divide l per 8 a le 14 
arts; give the upper 2 to the Height of the Cornioe, * the lower 12 to the 
12 Ruſficks. Divide the Height of each Ruftick into 4 Parts, give 3 _ 
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Face of each Ruſtick, and 4 of 1 Part to each Champher. Divide 6 *, 
of the Cornice, into 4 equal Parts, and give to each Member, 
expreſs. The Proj : 


nice's Height. g 
of ph _ Rulicks i 5 Pars of the Seat Fig 


U —— Fig. | 
| ol Pa in he ane manner us their free 


*f 


LECTURE xX. 1 u. m. W. V. * Plas W. 
Of the manner of proportioning the principal Parts of Deos, Windows and Niche, 


O proportion Doors to any given Hei IV. V. and VI. 1 
Fi, Divide the given Height in 7 . . 224 VI. into 5 equal Parts, 


_ 0-30 fu wa Fe, 


2 Parts for the Breath of the Opening, and Part Al 'the Breadrh of the 
eden, Fg. V. Divide the Hei inte 4 equal Parts, and the 
1 t inte e 
into 4 Parts, the up 1 1 the t of the Architray reeze and 
Cornice, and the — 4e is the Height of the Door, whoſe Breadth is 'equal - 
to 1 great Part and a half, and its Architrave to 4 of the Breadth. The Breadth 
hk go rn pad . mma pe port 
Cornice, is equal to; adth of the Architrave. Divide the lower 4th 
Part, of the upper great ga —_ ual Parts, and _ ON Depth from 
the Cornice, at which the Foot of the ruſs is to be placed 'Trufs 
N 2 of dec Kinds of Comices is exhibited in F Fig. I. LP Av. and 
is thus 
| To ef Tris for th Capper? of Cornic ower Doors, Windows and 
Niche J. 

Drvivs AB the den Hel ht, (including the Height of the Archittave, Freeze 
and Cornice) into 15 equal Parts ive the upper 4 to EI, T 
and the lower 11 to the Height © hs Trade” Let the Line M repreſent the 
9 of the Face of the open Pilaſter, againſt which the Truſs is fixed. Draw 

parallel to M x, at the Diſtance of two Parts and 4 ; alſo draw B & the 
Baſe Line at right Angles to M =. From the Points 8, 4 and 2 in the Line A B,. 
draw-the Lines 8 g, 4Gand2E, p arallel to Bx, and of Length towards the 
Right-hand at pleaſure : Theſe Lincs laſt drawn determine the Heights of the 
greater and leſſer Spirals or Scrolls. Divide @ e, the under Part of the Cornice, 
into 8 equal Parts, and ag into 7 equal Parts; alſo divide & E into » dal Parts, 
= 52 5 > defer Tos 3 ade Ee Crane Mo 

to e two as you in int 
di, V. Pros, IX. Lrcr. VIII. hereof | 
Fig. II. Is the Front · view of this Truſs, a8, hoſe Bead ET is equal to B F, 
wiz. to 1 Part and © of the Parts in A B, and which being g divided into 8 equal 
Parts, is deſcribed i in every particular the ſame as 4 , m ops, 198 AI. * 
Face or Front of the Corinthian Modilion. 7 
| To divide the Heights of the Members in the Cornice, | 5 
Tus Height bein aq ided before into 2 ual Parts, divide 4 Ra 2 Part 
into 4 equal Parts, ſirſt 1 Part to the He t of the Caxetto V, the next 
| » Parw to the Fillet 8 8, and Fillet R, and the 4th, or upper Part, 
to the Ovolo Q. The 34 great Part is the Height ol the Corona p, and the next 
and. laſt Part is the Heiz t of the Fillet O, the ma Recta N, — — 
The Projection of the ice W X is equal to its eight We. 1 
f To divide t e Dentules. 

Drvits x & the Heig M of the Dolickewls 3 into 6 Parts, and make the Lk 
N to en. eee Dentule e 
eq 
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— 
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% Of ARCHITECTUR 
equalo-the Height af 2 Dentule, which divide into 3 Parts, [give g Dentale 


and 1 to the Interval. 
ye” run Hindows and Wow, to Hf ap hun Haight, Fig. LH. evi 


theigiven Hejght into OT Parts, the lower 1 Part is the} 

. 2 Parts — be divided . the N 
The remaining 4. Parts being divi 2 5 cane ® 

upper 1 Part is the Heigh t of the Entablature, and thei 

dows, into 2 Parts. e Breadths of their Architraves, as m 1, oo nt I 

qual to g; of me Qnening, and f their 2 Pilaſter, to F of che 


likewiſe are the n dr, Fig. II. when made into Niches 
r Entablatures to plied LAT Aha 'Windows and Niches are cx 


Fi urer ABCD E Fand G, Plate XLVH. But as ſometimes the Quains gn 
of Windows are ruſticated, I have therefore in Plats NLV. five 
amples thereof, with the Divigons of . N in — * 


meren, k vt 


„ 


5 LECTURE xx. Wo . 
. i, . Pond Of PaDiMENTsS.. 5 ta! 


e employed either ſor Ornament and Uſe, e 
x ments der -Grnament and Uſe. are thoſe high ane made on als Our 
— Buildings, and arhich muſt be entire, that thereby me Buildings 1 
neath r wholly protected fram * Fe Hr 
made in diſferent Manners, vin. 1 F, t, as 2 
which Workmen call a raking Pediment. 257 
And, 340, Compounded of three Arches, as 2 rg 
Taz manner of finding the Height of the 7, 22 or Pitch of a 
circular Pediment, being already caught in PR OB. I. LE CT. V. 
therefore proceed to ſhew ; . 
How to deſcribe a c Pediment, 4 Fig. H. Plate XLIX. 13 
A CoMeovnD:iPediment has the ſame Pitch as a Pediment, i 
deſcribe a Pediment of this kind, draw: the rakang of a pitched - 
as B A and A C, biſect B A in :6, and ACing, 4 biſet A A in c, 
thereon erect the Perpendicular e F, c _ the central Line AF in. e 
B. l in a, and 4. C ine, on the Points 2 r 
D, -which vrill cut the Pe ndiculars C D and B E in the Paints E and D. 


the Points E. D and F, with the Radius E B, deſcribe the Arches RAA Ad — | 
the ſeveral Members 


AC, and e cl = at the reſpecdive Heights of the 
of .the\Pediment, deſcribe the whole as required. 

PepimenTs'for Ornament are thoſe which are i and are vulgarly called 
| Broken or Oper Pediments, as Fig, J. I. III. Plate XLVIII. and Fig. I. and AA. 
Plate XLIX. Theſe Sort of Pediments ſhould never be uſed without B 
becauſe being open in the Middle, th 2 in the Rains on the Cornice, in 
ſame manner as if no Pediment was It is therefore that theſe kinds of 
_ Pediments muſt be uſed. Mithin Doors for Ornament N 2 and whoſe {4 

is generally made for the Reception of a Buſto, Shield, Shell, &. Now, 
that to make an open Pediment withaut Doors is abſurd, to make an entire 4 
diment within Doors, where no Rains come, muſt be abſard alſo. | 


ws 


In the Tuſcan Order, the Length of the raking Cornice, as A G, Plate 


XLVIII. being divided into Parts, as at 1, 2, 3, 43 the Len of ithe 
e to the 4 lower Parts. The ſame is 0 to be in a 
<ircular ment, as: Fig I. Plate XLIX. But in a Dorici Pediment; che 
Length of the — Corntes is to be regulated by the Mutules, for as the raking 
Mutules, as HI, in the Pediment, muſt be direAly over A B, in the level Cor- 
nice, thereſore the Diſtanoe f b, the Prqjection of the Cornice beyond 3 


of the lovelMatale E. being e from 4.0 5, and the Line 20 


re wu . 


_ 


8 


zz 


ft OR * e 
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Of ARCHITECTURE ma 
the taking Line - a-into-'9; making 2 1 on 


Length of che rakin Cornide of 
lacin e ag in role eee ue aki 


of the raking C — ond the Us 
Modilion in Profile; equi tothe? 
Modilion-in:Profile: Reg 
Tux laſt raking Modilion in the 3 is cons e 
the Breadth of the * of the Pedimetit is require; en 


have been either that over R or F, inſteadt of at Grover l. 
Nate, The ame is alſv to be anderen of Pedimens of the Corinthian 8. 


Ord 
borne wich Sele as. Fig f. Plate X LANs 


PepiMenTts are ſometimes finiſhed - 
which ate thus deſcribed.” Let A BC be the Extent and Piteh'of a raking Pedi 
— Biſect BA and A C, in 6 and g. e e DG, in the ame 

er as you found the Centes EF D, in F. Drew the Lines D, arnb 
g D, and on the Fan deſeribe a en cock egen, 


was dome in Fig. II. 
Dry A into ab Patrs, From the think Part drave the' Line © Dy and 
on the Center D | the Arch 5 6, dad Membdrs :comtencriok thereto 


— equal 10 3 Parts and & of 5'A. N ings ae equal Parts, and 
the 5th Part ftom e deſcribe? à Circle, as the Eye of a: Volate or Spirul, 
therein find the Centers ab before 3 . N 
and finiſw the Bye with a Roſe; fe; av e 
Note, Sometimes chu Cyma Recta is out of che Setbll and 


verſa with the Corona only, are turned about to form the: Ser6ll,: 3 has 2 


very c and cen in ſuoh a er _ PRI 
as in an en 5 | | 

© LECTURE Xx Sik 4 

e Partitivke.. pron: 4 . 

nun Panitions have Gold Extent; they 


Wis e e 
— eee, but when they can bo ſupported but in ſoma 
to be traſſed in ſuch a manner that the whole 


e cht ſhall vet 2 clay upoh the Places app 
1 Patios are made of dren 


7 
_ 
wo ws 


or more Floors, as the Rinds of Buildin A. I have 
given fn Wy Examples, of which N. II. — haekes in Fe in Weight, 
and Fig. III. and VII. of two Stories. 
Tus firſt Things to be cdüfdered in Works of this Kind, is the Weight that 
is to be ſu ; the A 
1 Tiniber'ing wa 
of ſolid Matter it 


more or leſs, as the jmber i is more or * | 
ws as Gy Bur, gun 

+ Syramare, Ir. 
the ſame Reaſon, Iba as wot 
Steel is not fo ſtrung tn Deaf or Copy 
prove this; e Cubes 
of Fir, the other of Oak, 3, weigh) them 6 


8 and note their 


this done; two Picves of — — 

— tot ie nel de . Juare a3 can be; but 

to ſuch Scantlings, that the Weight of a Piece of Oal may be n 
twa 


of the . ir, as che Cube of Oak is 10 the Cube of Fir 


"ih 


rs 
gy ©" 


of 27 
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ed with Brick-work, and rendered thereon ; 3 and 
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hen z Jo horizontally hollow with equal Bearings, and being loaded in 
their anc” es with increaſed equal Weights, it will be ſeen, that they will bend 
or ſag eq which is a Demoniftration, that thieir Strengths are to each other, 
as the randy of Matter contained in them. 

40 85 whole W ee Partitions is ſupported by by the principal Peg, their 
Scantlings maſt be 6 ſidered ; eg” ſhould be done in two different 
manners, vis. Firſt, wag the 1 and lefty, Studs, are. to be' fill- 

and 


Y> when to be POE 

Plaiſtered on both Sides, 
Wren the Quarters are to be filled between with Brick-wotk, the T 

the princi Poſts ſhould be as much lefs than the Breadth of a Brick, as» ; 7 
the Thickneſs of a Lath ; ſo that when thoſe Poſts are lathed to hold on "the 
rendering, the Laths on both Sides may be fluſh with the Surfaces of the Bricks 
work ; and to give theſe Poſts a ſufficiont Strength, their Breadth muſt be en- 
creaſed at Diſcretion ; but when the Quarters are to be.laſhed on both Sides, or 
when Wainſcotting is to 0 placed againft the Partitioning, then the 2828 
n greater at pleaſure. The uſi Scantli 


Harvey of Fir, of 8 Feerin in Height, is 4 or 5 Inches ſquare;-0 7 1 


ht, 5 or 6 Inches ſquare; of 12 Feet in Height, 6 or 7 Inches ſquare ; of 

Feet in Height, 7 or 8 Inches ſquare 3 1 5 16 _ 28 from 9 to 10 

Lobos ſquare. But theſe laſt, in my e, where no very 

at Weight is to be ſupported. As © bs mack | 42 Fir, the Scant- 

> of Caf F need not be fo large as thoſe of Fir; and therefore the; Seant- 
ling aſſigned by Mr. Francis Price, in his Treatiſe of Carpentry, are abſurd 3 

as being much larger than thoſe that he has aſſi for Fir- Pes. To find * 


| Juſt Scantling of en Poſts, that ſhall have the ſame Strength of any given Fr 


Poſte, this is 1 Rull. 
As the Weight of a Cube of Fir is to the Wei be of © Cube of Oak of the 


ſame Magnitude, ſo is the Area of the ſquare End of any Fir-Poft, to the / 
of the End of an oaken Poſt ; and whoſe FP Rust equal to the Side bas 


oaken Poſt required. 
Tu Diſtances of principal Potts is generally about 10 Feet, and of the 


about 14 Inches, but when they are general * on both Sides, the Sk of 


the ene Wald be fuck as will be ble to the Lengths of che Lache, 
otherwiſe there will be a very great Waſte in the Laths. The Thickneſs of 
F from + Inches dad ber o Inches, and 
are ſcarfed together, as expreſſed in Fig. I. KLMN OPQR. 

In the ſeveral Examples aforeſaid . ho principal Poſts haut their Inter- ties and 
Braces framed into them, as expreſſed in Figures FB & HC D Ak E, whole 


W refer to. 8 pr NG 
. ; ' . 2 Bs 
LECTURE XXIL. „ 7 15 

Of naked Flooring. 64 92% 


HE principal Things to be obſerved in naked Flooring i firſt the Diſpo- 
don el of Girders, or Manner of placing them in the moſt ſecure and ad- 
Manner. Secondly, their Scantlings, and laſtly, the Manner of truſing 


ry we, when their Lengths require it. 1 
Turn are ſome ters, who inſiſt that Girders ſhould be laid on freng 


. Lentils over Windows, and who alledge that Girders, being laid on Lentile in 


Piers, the Piers are endangered at the Decay of thoſe Lentils, Others inlift, 
that tis beſt to lay Girders in Piers, as — the moſt ſolid Bearings, and that 
if ſound oaken Louth b eee they will endure as long as the Brick- 
work will remain ſound. 

of Lentils, the Pier 


In Buildings, mus Piers are narrow at the renewing 
will be endan in both theſe Caſes ; for Lentils- laid over Windows: muſt 


be laid into the 2 — on both Sides of a Window, and which, when taken 
out, will make large Fractures, that will be very little leſs dangerous ai 
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07 ARCHITECTURE, _” 


oder, ind therefore I ſhall ſubmit_this Point es the Diſcretion of the Work- 


men. Ne. 
Lasers lid in Pers bone Windoire; ds the ſappore of Girdeis, ſhould) 
have their — — to the Breadths of the Piers : And thoſe laid in 


Walls, or — _ n 
is contained —— — Somars of Lentils ſhould al- 

be e if 307 3 Comes —— Fnd 
unto a | 


— Walls, valgarly l ee e gecel. 
excellent 40 E r Wet | 

Lr Girders be laid in Piers, or in Lentils over Windows, it will, fn boch 
Far pur ros a 010 on ſmall Arches over their Ends, that in caſe 
their Ends are firſt decayed be renewed at Pleaſure, without diſtu 
any 1 2 —— andint their Ends 
melted Pitch and Greaſe, viz. of Pitch j. of Greaſe 13 and indeed, were Len- 
e 

eir Duration. 

IT is always to be obſerved, that the ſhorteſt Girders' bend down; or ſapg, 
as Workmen term it, the leaſt, and therefore tis always |beſt to lay Girders over- 
the narrow Parts of Rooms, and whoſe Ends Gould. always have each, at leaft 
14 Inches bearin in the Walls, excepti ng in ſmall Buildings, where the Front, 
Cc. Walls are 1 1 — when to prevent the Ends of 
2 I were ee eee e 

eee. 


Ir ane e hes Girders be fo diſpoſed of chat che Boards of 

r for tis as diſagreeable to the 
Eye, to ſee the Joints of Boards in the ſame Floor, lie different ways, as as tis to ſes 
2 out of —— Rbom into another, which ſhould always be avoided. 


5 we ſeveral Walls of Buildings, it ſhould-be- carefully ob-· 


ſerved, — Timbes'on Templets as aforeſaid; at every 6 or 7 Feet 
in Height, cogged don, und braced togeth together with Pieces —_— 
Angle, "which will bind the whole together, in the moſt ſu 
prevent Fractures ual Settlement. bk 
— Diſtances Gi hen es enced 12 I: nd their . 
muſt according to as perience tis known, 
— ag of ee, Tnckes, age fr e eee 10 
Fee in Length the the Area of whoſe End is 88 Inches, it is very eaſy to find the 
fot a Girder of any greater Length, ſuppoſe 20 Feet, by this 
is As 10 Feet; che Length of whe firſt -Girder, is to 88, the Area of its 
F I NE doe wy Ty 


Now, to find its Scantlings, that being into each other, ſhall | 
176 Inches, the Area foun one of them m Logs ns cher the Depth, 
or the Thickneſs; /- In this Ex the given Depth 2 Inches; there- 
fore divide 176 by 12, and. the otie ecke ad: , which is the 
other Scantling or Bread > 

To prevent the faggingiof t Girders, tis uſual to cut them Camber, thit is, 
to cut them with an Angle in the midſt ſo chat their Middles 
ſhall riſe above the Levels-of their Ends, as many Inches, as the Girder con- 
tains times 10 Feet. And: indeed, Girders Hürm although * 
e the ſame manner. | 

In Plate LIE I have different Examples for the -uſlin; of Girders 
and in Plate LIII. Fig- I. * 1 1 plain to 
therefore ſubmit the Choice to the Diſcretion of of the Workman. 


— 


Of ARCHETBCTUREM 
are. five Kinda, TE 
oifts, Bindin N, 33 foifts, Bridging-Joifts, and Cieling- Foifts, Vinh 
— nm ed in ordinary Building £3, whoſe: Scantlings, in Fir 
generally made 5 wiz. Joiſts, of 6 Beet in Length, to be G and half b 
2 and half; of 9 Feet, 6 and half by 2 and half; of 12 Feet 8, by a and half. 
in large Buildings, ee s are made larger, where tia common ta 
r of Cunt cet, 7 and by 31 06/12 Feet, 10 N 3» 
As Oak is mu — 
8 + muck fre Sas Be but I, believe it to: be enthely 
Reaſon before given, > rugs n 2 
. are as th ick again as C % , of; t 
ſame Lengths, which are repreſen in. Fig. V. and VE Plate. LE y mg. 5 
c. and which are framed fluſh with the under Surfaces of Girdeti, te re- 
gtive che Cieling-Foifts, and about- Ur. or four, Inches. below: their Sur- 
faces, for to receive the Bridging · Jois e 
11 5 may be exactly fluſh or r. to 


150 
Tus next in Order are Joifs, of which there 


4 


Fig. IV. Plate LI. A repreſents the: Seon of « Grderz 4 Ur. Pats of 


two Binding-7oifts, tenon'd into the: Girder, à a, &c. the Rada of: Bri 
Joifts ; ee boarding on the Bridging ; dd, '&c. Mortiſes in. the Binding 
oifts ; as alſo are the Mortiſes, b/c, Ak, 


to receive the Tenons of Cielin -/ | 
But theſe laſt are thoſe which are: called — into. 3 


= Toifts are ſlid. To underſtand this more 
85 which re e. the Sections of ſo 2 
Sections of 


mould be laid at, ſhould not exceed 6 r e Tap 157 them at 
ſtances, which is not ſo well, becauſe the Brigging and . 
made of larger Scantlings, to carry the Weigbts of the C oardin 
and. conſequently a greater of Timber muſt ws _ 


11 


ever, as this Partic ar is at the W 3 
the Scantlin "how for Bridgings of Fir, Rat Be 
oſe 1 dung 1 


IM ; 


Foifts, which are to be prafifed as Occaſions require. The Figures 5 
Exhibit the View of a Floor over two Rooms, wherein the Suden f m 
laid in the Piers CAD B. In Fig. VL the Binding-Jaiſts nm op, sda. Frame 
ming- Joifts are repreſented fingly, e the Bridging» Joifts ; and in. Ng. M. the 
Bridging- Foifts are laid on the Binding-Joifts, as when ready for to xeceive: the 
Boarding. This Example is given, only as a Specimen of theſe Kinds. of: 


that from thence the young: may che better know how _——_ 
of Floors, when required, . | . 
Tus Figures II. and III. are * of Floors made of bon Leng, w 
Ts Ros Dake ef On i 11.7 02, we 
Es FEY 5285 | a 

| LION XX. . ee "IT 5 

NY / Ren and their Coverings. © Go ARES 

JEFORE we'can proceed herein, a Plan of the Building tobe 9 

B muſt be made, by which we may e — — 
ions of every. Part that will be contained in the Whole Deſgu- before a/ Fart 


of the real Work be begun; and ey Ach we ſhall alſo be taught, hour to per- 
form every Operation at once in the leaſt Time, and to account for, a« _ 
the Quantity of hah; that will be employed. 

Surrosg ant, Fig. II. Plate LI. be the Plan of a regular Building to become 
el, 1 is 50 Feet ' 25 Nun Clear within; frlt make a Puallelogram, 


-. 
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en a Seale of en denen. 


Ferrer 


Ninths df me 'Dbilding's Breadths, Which is callcd Rooks bee e Piech, Ss 
Coverings,of  Padiyles ity be ald uſtd ito low Roofs; but; Pitch i; 9 5 


fo . — 4 . 1 par * 
F ; . 3 
n LS : Y 
OSS 3) 3 N * 
* * * Be 


the Nr into 2 Naber be 


'R — TE or. Lead, * last 1871 e | 


W . RE 
Sid and Rade pf nig N 


m, ae 
ſtance of che /Breadth pf te Raiſing, 
Scale. Thirdiy, us the Diſtance at whi 
Feet, n account of the Lengths 1 * 
them z- therefore divide the Len 
ceſſary, as at the Points & i 4. 
the Beams 7, 1, f K. and J 
n IX A lay 
„ ge g. hh oa 1 4255 

&, are! 3 A air © 1 ncl 
Angle or Mold for their Feet, and th G Angle 6 5 4, kor 
Points 2 and 85 <ro@ithe P 2433 2, 4.3 andf 7 3 52 
Lines 4 3, 7 44* M75 . W ich are the I. ths of che our: 
Avgle'2 43, is the Angle or Monld for 
for all their Tops, and uhich, with the he princi 
meaſufed on you r Seals of 'equal Parts, TY ESE 
ef Bj, , B gi 
tu E E 5 * as 1 1, 

ivide' out 


great ning to chem 
at of ef, 4s is A love. 


25 Parts, Which Will 


them down: 2 
Building ede Set out 15 Mortiſes 
that the- 'Satfates df the Joiſts'may: be e 
the Beats, and obſerve, that the-Diſtarices of — Hail. 
the nſuab pf Raths, e 2 
e 7 0s 40 et 
er 4s m 

2 Long 55 — — „of the Principal : and "Hip: Ain are. WA 
diſcovered - \then conſider the proper Scantlings for them, 
and for che — Thich they and. When Beams exceed 20 Feet Extent, 


1 1 beſt to truſs them up fn one or more places, a5 their 2 7 


quire. s ſhduld never exceed ig. Feet in their Be ft 
than 10 Feet, ant eſpetially in Roofs ov very low 3 2 coverin 
much greater Preſfure on their Rafters, than 
may therefore in ſome "Caſes exteed-10 Feet, The 2 
ſhould be agreeable to nn Wee and to * $ 
ne Kiodowfcodering ering in England 1 5 le, ; Pin ls £2 
HE 0 are four, wiz. , k 
and Slates. — 2 — of * ad are, fre others, the 1131 beautiful, bu 


the Experice it is therefore never ifed, | but for to eo 
nificent 1 ly 4 Height of Roofs, covered with Lead, is 450 wy 
now — nſed for Roofs that are very low, and is 7. 


Eighths of the Building Breadth. Thirdly, Fane at 2 74 775 75 


have higheſt Puch, on account, Be 
Kin the br Rata will em emer ee them. The Pite e tl ſe 


we muſt Ks — ; te 


= to contain about 109 Feet; 
rick-Poſts, aud Struts, as 


are 15 n for the tr 


60, 
ae one 75 2 FF, 


— 7 hor; ia that. whoſe . equal to 3 
logs ROE , and Ee i called. tre Fr 40 5 
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require no help from Collar-Beams, We. but Fig. T. of the ſame Extent, being 
er, and conſequently has longer Rafters, muſt be help'd IO Collar-Beam 
placed between them, and for the ſame Reaſon. Fig. K, whoſe Beam extends 
30 Feet, muſt have two Collar-Beams, whilſt Fig. C and D, of che fame Extent, 
| _ Pitches are lower, and Rafters are ſhorter, will each do with one Collar. 
Beam. e eee e " 0p 
Ween the Extent of Beams are ſuch, that the Lengths of Collar-Beams will 
be too great, which ſhould never exceed 15 Feet at the moſt, the Weight of the 
' Rafters and their Coverings muſt be {i pported Prick-Poſts and Struts; framed | 
into King-Poſts, by means of which the Beams will be truſſed up ſecure, and whole | 
- Weight ſtrongly Oiftained. For this Purpoſe all the remaining Examples in chis 
Plate, and thoſe in Plate LIV. are given, which being in general conſpicuous, 
requires 7 little more Explanation. | . ar Str” 
n Plate LIV. the Figure E exhibits the Manner of framing the Foot of 2 
principal Raſter into the End of a Beam, where a is a Part of the Raſter, % a 
Part of the Beam, and ca, the Tenon of the Rafter's Foot in its Mortiſe. The Fig. 
C exhibits the upper Part of a King-Poſt, with its Joggle 4 d, into which 2e, 
che upper Parts of two princi Rafiers are framed, whoſe Shoulders 5 muſt 
be n truly ſquare to the Joggle. The Fig. B exhibits the manner of fram- 
ing the lower Parts of Struts, as he into the Joggle of a wm, wr as at 2 6 4 
Wno | 


fy? 
et 


ſe ſhoulders ſhould alſo be ſquare to the Joggle, or as n e as J 
ble; 1 is an Iron Strap, to bind the Beam g g unto: the King-Poſt B,"whic 
"is bolted through the King-Poſt at = #. ; 3 e e e at 

As the common Method of framing the Truſſes of principal Rafters of large 
* Roofs, is to lay the whole Weight of the Beam and Covering upon their Feet, 
they therefore ſhould be ſecured at the Beam with Iron Straps, to ne their 
flying out, in caſe that their Tenons ſhould fail. 3 this Method all the 
ITruſſes in Plate LIII. are made; but as I apprehended this Method was capable of 
Improvement, I therefore conſidered, that if under the lower Parts of principal 
Rafters, there be diſcharging Struts framed into the Beams and Prick-Poſts, ab, | 
| 6 Fig. A. Plate LIV. they will diſcharge the principal Raſters from the greateſt F. 
Part of the whole Weight, | | tg ee Fool Abe BY 75 
Tux Trufs, Fig. F, bath its Struts turned the contrary Way to all the pre- Fe 
ceding, and the whole Weight is taken off the Rafters, by the diſchargin Si 
Struts ec and 5 g, for the whole Weight chat hangs on the King-Foſt is ſuſ. Fi 
tained by the Struts à 4 and bf, which are ſuſtai — the Prick - Poſts 4 and thi 
5%, which are ſuſtained by the diſcharging Struts ce and g. In the ſame » thi 
ner the Weights of the Truſſes Fig. G, M, R, P, 8, and T, are — by their ne 
\ diſcharging Struts, which are ſhaded to diſtinguiſh them from the others.” The La 
Truſſes H I, N are for Buildings that have arched Ceilings, which are tied in | 
by thei Hammer-Beams / 7, in Fig. H, e 4, and F i, in Fig. L, and 45, andy, loy 
in Fig. N, which muft be made very ſecure by Straps Bolts, as at & and c, and 
in Fig. H. The Truſſes G and J admit of Garrets. But the Top of Fig. I, and 
- Which is called a Trunk Roof, muſt be covered with Lead. The Truſſes OQR Bai 
and S are Truſſes for M Roofs; thoſe of O R and 8 are wholly ſupported a0 
© their King-Poſts, and Struts, but that of Q muſt have its Gutter at ſup- be 
ported either with a Party-Wall, or truſſed Partition, as Fig. K, whoſe princi- | 


pal Pofts are a 4, c. the Gutter Plate 44, &c. and Struts c c. The Truſs Fig. 
D, as alſo Fig. B, Plate LV, are for the Roofs of Churches, which are fu 

to be ſupported within ſide by Columns at & and c. 2 014487 Fora 
Tux next and laſt Kind of Roofing whoſe Timbers are ſtreight, is that of Spires 
on the Towers of Country Churches, as Fig. G. Plate LVI. The Height or 
Pitch of Spires is from 4 to 5 of the Towers Diameter on which they fland. 
And as the ſeveral Hips have an equal Inclination, they do therefore truſa up gula 
each other. The Baſe of a Spire is generally an Octagon, whoſe manner of | 
; ' framing is exhibited by Fig. A, which if made of good Oat, and \ ſecurely 
bolted down on the Heads of eight principal Poſts, fixed in the . rm 
: . | fer; 
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4 tha 


” Tower, will fand uno he Tad of Time, could the Muerias endure 

um The ſecond Example, F C, has its Spire placed on an Oger Roof at , 

ds 'as Fig. B, OY ſented g and whoſe Baſe g Sis —— 
nt, together as F. D. "The ps yo gs thertfors Fig. Þ 
Ar- 


Lanthorn, is ſomething more diffcal 
s given e B the Cirb 
denn Head. ve gre 

As I have thus 


FEFEASTE 


I: Gee, Beams, | 
t for 1 
Feet. Inches.” ; 
vg, 9 a * 
J10 t 10 13 FE 
NY SOR e nat) 'F 1 
ie Raſter \ 36, Its Scantlings 7 aan 9 © 
de of Bir 4a L Top hors 7 7 Candatins J? f 
and its Length 60 be 770 aq 2 4 
- LET III. ſmall 2 3 a . 

If the Length of J 2 J Its Scantlings I 0 

the Rafter be 7 1 f ſhould be 2. : 

CrixcuLar Roofs are the next that come under our Conſideration, which are 


Firft, Cylindrical, as Fig. A. Plate LV. Secondly, Spherical, as Fig. G and N. 
Thirdly, —— as Fig. D, which two ate vulgarly Domes. 
Fourtbly, Trumpet mouth'd, as Fig. C A. Wa as — IX. 
Siætbiy, Wale cr or Ogee Roofs, as Fig. M. r ee 

Fig. C and L. And as hy Ini 8969 + In general hve 
their Truſſes formed by the ſam n g. I need only add, 
that Fig. F is the Plan of a Spheroidical Dome whoſe ſeveral Truſſes are con- 
need together at cheir Tops, by the l Ae on "which the 
— is erected. 


py o comneded ogrther vin Fig: F, on c * Lantborn F x may 
Nowan by he proceingee hav unghe how to find the ngths 


Rafters, to give uh yo oft them and their 
Beams, a ack x May eras Na fs Work hall require, I ſhall now 
25. +25 74.3 
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'ExaMPLE I. 1105 l | eq 
Ta Fig. Iv. Plate LVII. be the Plan of a Rai ng 94 f an | eq 
"hit Roar, wherein + 1 3, 2 2, „%. are Beams: en an h Out np of dr 
air of principal-Rafters:; 4 f the Height of the Pitch,z 7 5 and 4, alſo a wi 
= the Baſe the . Hs 74 each 2 are the =D 
W I 
72 
W, 
Ra 
are 
ters as are requiſite, and 3 them the — as 8, g, 6, 52 75 Or. at Ra 
Diſcretion, obſerving not to net any two Purloy * oppoſite, whoſe — | 
Mortiſes would whakes & al very mu ; laffly, een the principal the 
Rafters draw in the ſong 25 en the 2 5 and Angles of every Le 
ticular Part of the whole Roof will ir Hager d, and from which a juſt TH 9. 
mate of the Quantity of Timber chat will be em lbyed erein (Regard being had do! 
to the Dimenſions or Scanygipgs df the ſeveral arts as aforeſaid) may be made. Sk 
In Fig, VI. the Angle OP R being equal to the Angle þ r in Fig. IV. therefore wh 
the Angle at P is the Bevel of thel ect. 3 * principal Nafters, as the Angle at 
9 for the ſame Reaſon, is the Bevel of or D " an'the Angle'S.B Rx. the 
V, ben equal | _ A e 2 45 in Fig. IV. therefore the Angle at Bll cho Be and 
vel o the Feet Hip-Rifters, and'Sis the Beyel of their Tops . = be 
A B on the Left: — gory of a Joint malle by a 2 and a the „ 48 by 
and the Purloyn 12, 14, th ure of whoſe Angle is the Arch _ 15. Fig. | ; 
bt wn many a Pair of 23 Rafters truſſed up, on whoſe Prick- Prick-poſts is in 
aced a Cupola, as f i Wh; 
A Tun next in Order 4, Geng de 6 Angles of the (JableRafiers agaitit the Hips, 1 
and to back the Hip-Raſters. and 
800 3 _ It one another, therefore all their Augle ag. the 
the are the ſame. 3 e 
41 4. aide the End: @ Fark Raſter ft to, the mpright. Sidt of a Hip . ee, I; will 
Tunxkx are two Ariples to be formed, that is, the one upon the upper Sktface'of Wl the 


dhe Jack-Raſter, the other on its Sides from the Ends of the former. he Angle on eq 
Ww 


* - its upper Surfice is the Angle made by the upper of the Jack and Hip y 1nd vhi 
B which is that, that every Jack-Rafter makes with! the Hip-Rafter in the the 
. ment, as Every of the Angles betwern and 4. Therefore from your drawing and 
155 in eee ** e Bevel to one of thoſe Angles, "and the 2 we to 1 
Mil being cur to their re 3 Lengths, at their upper Ends on their apf 1 to t 
+ apply that Bevel," and deſeribe the upper Angles. This done, take the Mould 8, the 
w made for the Tops of the prineipal Rafters, and apply it againſt the Sides ofeath the 
= Jack-Rafter, at the Ents wr the Angle on their upper Surfaces, and by its) upper equ 
1 draw Lines ; then from the Line of the upper Angle, throu h'the-Lines on to 4 
5 the Sides, ſaw through the Wag and that Cut will be the An n, in tl 
Ms 5 To find ibe An 7 le of the Back of a. ip: Bee. 10-14% whe 
4 "From the Point c let fall a 2ndicular, as c B, on the Hip a oP; 
hl equal to d alſo make à i equal to 4 c.; draw the Lines Kane; the mul 
{43 re will be the Angle or Back of the Hi required. i 08 ial; L 
br Ext II. Fig. V. e K.. Prin 
Ki Tars foal Exam xample is of a regular double Roof, which is rand hope obye 
i ceding, witty Valleys within ſide. de, 
1 Tux Out: lines of this Plan aweſe þ wherein h B, BE, E 5 ande b d de = 
bi Ridges 25 B i 4 and bz are the Hips, 5 A C, B AC, DAE AD Ate Raff 
1 alleys, AC, D A the > Gutter, J the Height of the Pitch, p f and f Dit 
9 7 Pair 47 55 rincipal Rafters, v Fand 7 & Hi -Rafters. By the laſt — : para 
1 out the Ends Fei l, and a B Bg, alſo the abe fand g A IA; continue g Ang 


to c I to a, % ie e = 


— mars. 


| Is | 

to the Lengths, of the Hips, th Cy | 

45 tp Ade nde as ED EGS | 
vl bg compre 8 1. =, | 
rr is pz XR, W. MED nn , and: ; | 
1 21h , es Mey Bigg, e 79 49 | 
8 — e and 5.7. Kapp wig | 
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2 yp 7 . 1 2. n * * = 
7 % 865 

Regung! ang . e Peer 90 — | 

r Rees: 1 e 3, euch et equal to | 


the cg of the ee 8 oh Tigger 2 f apd 1 S Py which ar _ the | 
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dong, by Cs RT 989 

Skirts 2 a, 2 ca 227 e and ſn | 

which w 13 Role. BBY red. | vor ky | 
Neves 165 awing —__ | 
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expreſs'd by the Figures H L'and O. And the Angles D E'C and E DC, in h 
B, eats e Angles de cand-edc, e. arg the Motte for th 44 
Foot of the Rafter 4e, c. The ſame is alſo to be underſtood of the s of 
the ſeveral 3 "2 Fi * Ne — 8. . a 24. we whoſe 
Angles are equal to the re ve Angles of the Feet ]  Hip-Raf. 
jy againft ich they Np. The next and laſt Work: is to back the) | 
 Rafters, which is done is general Rule. oi df en 7 ͤ TENIGOR. SI 
Taxon any Part of the baſe Line of a Hip-Rafter, as the Point 16 in af, 
draw a right Line as g 8, at right Angles, cutting the Out- lines of the R in 
the Points g and 8. From the Point 10 let fall a Perpendicular on the Hip- 
Rafter 59. as 10, o; make 10, 2, equal to 10, ©, and draw the Lines g 2 and 
28, then the Angle g 2 8 is the Angle of the Back of the Hip 5 2, is required. -- 
& 338 : ; 6: +3 e 
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Th 


- Of the Manner of deſcribing _ Brackets and Hip-Rafters in e Rin. 4 


S Brackets are uſed very frequently in Buildings, I ſhall 
how to find the Curvature of any Angle Bracket by one general Rule, as 
follows. 5 „ L * hs ; & . 
Lzr A in Fig. VI. Plate LIX. be a Front Bracket given, whoſe Height in 45; 
Tg 


"= 
> - 
46% 


its Projection @ b, and its Curve à Cavetto; and let tie ſhaded Parts 5 
an Angle of a Building, againſt which the Cove is to be fi nec. 
' Draw the Lines @ ô and +7 parallel to the two Sides of the Br „ at the 
Diſtance of the Projection of the Front Bracket; and draw 7 d the Baſe of the Front 
Bracket, and Fh the Baſe of the Angle Bracket; divide 7 c into any Number of 
equal Parts, as ar the Points 6, 5, 4, 3, 2 1, and draw the Ordinates 6, 8; 5 * 
4, 10; 3, 11; Cc. divide VF into the fame Number of equal Parts as 7 e is di 
vided, which will be done by continuing the Ordinates of 7 c, until ey meet 
„ in the Points 6, 5, 4, 3, Cc. w 
37 11; Oc. equal to the Ordinates 1, 13; 2, 12; 4, 11; Cc. on the Lins 
7 c; and through the Points 13, 12, 11,10, , 87; trace the Quarter of an Bl- 
lipfis, which is the Curve of the Angle Braket 72 1 een e 
By the ſame Rule, all other Kinds of Angle Brackets may be deſcribed, and 
which is very evident. | | E l ee 
By Fig. I. II. III. IV. VII. VIII. IX. which exhibits all the Varieties of 
Brackets, at acute, right and obtuſe — and wherein the Front Bracket in 
1 8 is expreſſed by the Capital A, and the Angle Bracket by the Ca- 
1 * I 5 2 4” * f Cot ST: 1 85 a 2E 2 8 152 
n Tus Curvatures of Hip-Rafters to * N Roofs, that is, thoſe whaſe Plans 
are Polygons, as the Figures I L'M N, Plate LVI. are alſo found by tranſpo 
| ok Ordinates of a principal Rafter (which mutt be given) upon the Baſe of a Hip- 
; er. wr 81 e ee HR ; 18 K 
Sorrosz, in Fig. I. ad to be the Baſe, over which the Cavetto principal 
Raſter c dis to ſtand, and let a e be the Baſe of a Hip- Raſter. Divide 4 t into 
equal Parts and draw the Ordinates 2, 13 4, 33 22 on the Line 44; divide 
a e in the ſame Manner as a &, and on the Line a e draw the Ordinates 1, 2; 
3, 41 5,61 Cc. and from the Point 6, through the Points 2, 4, 6, 8, &c. 
trace the Curve of the Hi Rafter as required. In the ſame Manner in Fig. L. 
the my Rafter e being given, the Hip-Rafter b : is found ; as alſo ate the 
Hip-Raftere 6 'in Fig: M; nn in Px N. the principal Raſhes lg fe 
992007 1 "ROT UAE NEV #7 nh hab. 
e Of the Formation of the Head! of Niches, 0 99” 
'J JTICHES, 224% Nidi, or Neſts, of old Concha, were a Kind of Plate, or 
A N ſmall Tribunals, and are ſo called by the 1raliaxs to this Day, Wherein 
| Statues are placed to protect them from the Injuries of Weather. The Heads of 
Nicbes are made 4 different Ways, as, fit, with Bricks ; Sec with Stone ; 
* 3 : 1 thirdh, 


hereon ere the Ordinates 1, 133 2, 12; - 
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_ thirdly, with Ribs or Quarters, lathed and plaiſtered, or covered and lined with 
ſlit Deal, &c. and, /afy, with divers Thickneſſes of Plank glew'd upon one 


another. | 


Tuosz made with Bricks or Stone are built upon Centers of Wood, which are 


the very ſame as thoſe which are covered with lit Deal, and are of two Kinds, 
viz. the one ſemi-circular, the other ſemi-elliptical, *” 25 


I. To male the Center for the Head of a ſemi-circular Niche, Fi vin. Plate IX, 


Make a ſemi-circular Raifing, equal to the Plan of the Niche, and cut out as 
many Ribs as are neceſſary, each equal to half the Curve of the Raiſing, and of 
the ſame Curvature ; cut out the curved Front, whoſe Breadth is at Pleaſure, and 


whoſe Curve muſt be equal to that of the Raiſing : This done, fix your Front- 


piece on the Ends of the Raifing, and then the Diſtances of the Ribs bein 
ſet out on the Raiſing, as at the Points c defg 5 i #7, fix chereon the ſev 
Ribs, which conne& at a, and then 21 they be ready to receive their 
Covering and Lining alfo, if required. 3 ie 
| Do cover or line the Hred of « Niche, Fig. K. Ki eos F 
Laer 2 Je be the Plan of the Head of a ſemi- circular Niche, and complete 
the Circle a Fc 4. Draw the Diameters a bc, and 4 U % continued out towards 


- 


e at Pleaſure,” Make FF, and F, each equal to 1 fourth of af; then Y will 


be equa to half 2 ,n and draw the Lines + 5 and +6, Divide 5 4 into any 
Number of equal Parts, and draw the Ordinates 1, 8; 2, 9 3, 10; Ca and 
on the Points where thoſe Ordinates cut the Semi-diameter & 4, with the Ra- 
dius of each'Semi-ordinate, deſcribe Semi- circles, as the dotted Semi- circles in 
the Figure. Make # p equal to the Curve af. ne} equal toa1;zfo 
equal to a'2, n — a 3, n equal to e equal to a 5, F4 equal 
to a 6, and Fg equa to 4 7. On the Point : deſcribe. the Arches 13, 143 11, 
12; 9, 10, Sc. 'Biſe& the half Part of each of the dotted Semi-circles, as fc 
in 1, 1 8 in . 1 5 10 in 6, 7 11 in 8, 9 12 in 10, 11 13 in 12, and 
13 14 in 14. Make / Y, and / g, each equal to half the Arch fi; p1, and p 2, 
each equal to half the Arch 1 2; „ 3. and o 4, each equal to half the Arch 
34; and ſo in like manner, * 5, and 5 6, to half the Arch 5, 6, Cc. From 
the Point e, through the Points 12, 11, 9, 7, Sc. and 14, 12, 10, Sc. trace 
the Curves e h and eg; then four ſuch Pieces, as e & g, will cover the Head of 
the Niche, as require. a | * ©4144 GY 
Note, Tr the Niche be to be lined, then the Diameter of the Circle, being 
made equal to the infide Diameter of the Niche, the lining may be found in the 
ſame Manner. The ſame Method is alſo to be uſed, for the covering or linin 
of a Semi-elliptical headed Niche, as is ny ſeen by Fig. O, where every « 
the ſame Operations is performed on the Plan of an Ellipſis, and where b is 
the Covering for 1 eighth of the whole Hemiſpheroid. + n 
As ſometimes the Niches are made ſemi-polygonal, it is neceſſary to ſhew their 
Covering alſo, and which is of great Uſe in the Covering of polygonal Roofs, as 
thoſe of Banqueting-Houſes, Tuzrets, Ofc. „ FOB 4 | 
Ler Fig. L. Plate LVI, be a Plan | hy whoſe principal Rib or Rafter is 
ed, and Hi be. Make the Length o ved 
and draw the Lines g a and 4+ a. Draw the Ordinates to the principal Rib 


cd on its Baſe à d. Make the ſeveral Diſtances Ii, 1, 2; 2, 3, on the Line 


# f, equal to the ſeveral Parts of the Principal c d, as they are divided by the 
Ga making rea to the firſt Part from 4; 1, 2, ras Brock ex ſecond 
Part, 2, 3 equal to the third, &c, Divide 4 @ in the ſame Proportion as a 4 
at the Points 1, 3, 3, Cc. through which draw right Lines Ale! to g, to 


terminate at the Lines 51 and 54; alſo through the Points 1, 2, 3; in the Line 


/ draw right Lines at Pleaſure, and parallel to g 4. Then making the Lines 
1,7; 2, 83 3, 91 Oc. on the Line & ½, equal to the Lines 1,7; 2,8; 3,93 
Sc. on the Line 4 a ;- and from F; through the Points 13, 12, 11, Ce. to 5, 
trace the Curve f h. In the ſame Manner trace the Curve Fg. Then the Piece 
fs 6, being bended up, and laid on oo toes Hips that ſtand on OR 


\ | 


& f equal to the-qurved of c&4, 
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24 will de the Covering for that Side of the Roof or Niche, as re- 
quir o 8 ; ; 5; 4 : 4 « ry 

a Noere, The Coverings to the two Ogee Roofs M and N, and the Cavetto 


Roof I, are found in the fate Manner, as is evident to Inſpection. _ 
II. To make the Center of * of 5 5 Niche, Fig. IX, 
A, XI. Plate LX. 1 1 
Lr 35, Fig. XI, or ebg, Hig. X, be the Plan of an elliptical- headed 
Niche. Firſt, Make the Raiſing A. Front, each e to the Plan, and fix 
them together. Secondly, Cut out the middle Rib, which is a Quadrant, whoſe 
Radius is equal to 2 /, and ſix it on the Raiſing at /; and to the Front-Piece at 
a, as in Fig. IX. which will keep the Front-Piece in its true Poſition, This 
done, {et out the ſeveral Diltances of the other Ribs, as at g h i &, Ec. in Fig. 
XI, and draw the Lines ga, 5 a, i à and 4. Thirdly, If the Lines g a, 
ha, i a, and 4 a, be each conſidered as the ſemi- tranſverſe Diameters of ſo many 
Ellipſes, whoſe ſeveral ſemi-conjugate Diameters are each equal to the ſemi- 
conjugate Diameter '@ /;, then one half Part of every of thoſe - Semi-ellipſes 
will be the true Curves for the ſeveral intermediate Ribs, that are to ſtand on 
the Raiſing, at g 47 4, Cc. and which being connected together, as at a, in 
Fig. IX, and either covered or lined, by the Rule before delivered, the whole 
will be completed, as required. vs 33 . 
III. To make a ſemi- circular headed Niche, ewith the Tas Baards, 
 Planks, &c. gleabed upon one another, Fig. XIV. Plate 8 
| Frasr, let cae be the Face of the Niche, de cribed on a Wall or flat Pan- 
nel, &c. Divide its Height 1 a, into ſuch equal Parts, as will be, agreeable 
to the Thickneſs of your Plank, as at the Points 4, 7, &c. thro' which 'draw 
right Lines parallel to ce. On the Edge of your Plank fix a Center, and de- 
ſcribe a Semi-circle thereon, equal to the Plan of your 8 a Square to 
the Center, and draw a Line on the Edge to the other Side, to find the-oppoſite 


Center, whereon, with a Radius equal to 4 6, deſcribe another Semi-cucle.; 


then with a turning Saw, cut through from 1 Semi- cirele to the other, and then 
your firſt Thickneſs is made. Secondly, on the Edge of next Piece of 
lank fix a Center, and thereon deſcribe a Semi-circle equal to the laſt, - Ap- 


"ply a Square tc- the Center, and find the 2 as before, Whereon 


with the Radius 7 g, the half Length of the Line that paſſes through the next 
equal Part, deſcribe another Semi- cirele; and with it a turning Saw, cut ugh 
from one Semi-circle to the other, and then is your ſecond Thickneſs mad 

Proceed in like manner with all the remaining Thickneſſes, obſerving to make 
the under Semi-circle of every Piece, equal to the upper Semi-circle of the next 
laſt, and which being glewed together, when the whole is dry, clear off the 
Inſide, with a circular ſmoothing Plane, whoſe Curve is ſomething quicker thun 
the Curve of the Niche. | e 

IV. Te make 'a /emi-elliptical headed Niche, with the Thickneſs of Board, 
| Planks, &c. glewed upon one another, Fig, XV. Plate LX. _. 

LET 4e repteſent the ſemi-elliptical Niche required. Divide its Height 
#5 into equal Parts as before. Make abc, Fig. XIII, equal to b ae, Fig. XV. 
Make a c, and c 4, at right Angles, and wh equal to @ b, the Height of 
the Niche, Fig. XV. and or e deſcribe the Arch a 3, which repreſents the mid- 
dle Depth of the Niche. ' Divide ac, Fig. XII. and a b, Fig. XIII, (which 
are each equal to & 4, the Height of the Niche, Fig. XV.) into the ſame Num- 
ber of equal Parts, and from thoſe Parts draw Lines to cd, and be; 
then will the Parallels in Fig. XIII. be ſemi- tranſverſe Diameters, and the Paral- 
lels in Fig. XII, will be nne Diameters of the ſeveral Ellipſes, which 
are to be deſcribed on the upper and under Surfaces of the ſeveral Thickneſſes of 


Planks, Qc. in the very fame Manner as the Semi- circles in the F 


le, and which being glewed together in like manner, will form a femi- 
fected Niche, as required, | Oe 
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II. is a SeQion | 
The Piles that Epen the Teaſe of wet 


to 
riſe a ſufficient Height above the flowing of the | ints in 
the ſeveral Trailhs e | hereby.; an the 
Depth of a River is {6 great, that the Length of: Piles above the the 
River muſt exceed, when driven, 25 or zo Feet, then Super-Piles muſt ba 
creed upon. horizontal Roams, mortiſed a” 18 1 
iles, as in every Examples. 8 pgs p 
ſuch : ſhould: nat be nf _ die of 


their Lengths. The 2 II. * pars of wal yo wk the Baſe of tan 


the ſeveral. Stratuma af Earth, into: which they are to be dim Befor 

Piles are driven, the whole Weight of the Framing that is to come on them, an 

the Weight of the Planking on the Jaiſts, Clay, vel, Pavement, c. * 

be eſtimated nearly to the Truth ; otherwiſe the Piles cannot be driven 

any Certainty, an wr ns is thus to be „ viz. Diyide the total Wei 

to be ſuſtained, by the neceſſary Nu r of Piles, and the Quotient will has 
Weight that each Pile is to ſupport, Then each Pile being driven * it re- 


ſiſt a Force much r than Weight it is to — it ma 2 
nay: there cannot he any. Settlement eight it is to 
n. 


Tus Scantli . 
— as alſo be the ſeveral tk on . 
6 Inches, and the P the Joiſts bei kad, Inches in 
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1s Of ARCHITECTURES 
fioners therewith, as I have now the Publick, in hopes that they may be of ſome 
help to Invention, if not worthy of being put into Practice, over Rivers, where 
large Openings are required. | | : 

Tu Deſign, Fig. II. is of prodigious Strength, as being a double Truſe, and 
whoſe Timbers ate ſo fixed together, that not any Part of the whole can fag 
2 hundredth Part of an Inch, they being prepared, before worked, as afore- 
ſaid. N N { 


* * 
- 4 * 


ſents the ſeveral Truſſes, for the Support of the Joiſts and Raads. A and C 


repreſents the Foot-ways, each 10 Feet in Breadth ; and B, the Horſe- wa 3% 


Feet in Breadth. As the Officers of the Struts a detbl/cki, Cc. are 
to every diſcerning Eye, I need not ſay any Thing there. 
Tux Fig. V. contains a double Deſign, the Struts on the Side G being dif- 
ferent from thoſe on the Side H. Both theſe Deſigns are of immenſe Strength; 
and as the whole is laid on Stone or Brick Piers, which riſe above the flowing of 
the higheſt Tide, a Bridge of this Kind will be of very great Duration. As the 
is ſome difficulty to lay Foundations for Stone Piers in Rivers that are affected 
by Tides, and as in wooden Bridges the moſt early Decay is in that Part of 
the Piles, that are affected by the riſing and falling Waters of the Tides, there 
fore to avoid both theſe Inconveniences, ſuch Piers may be thus erected, wiz. Con- 
fider the Weight of a Pier, and the Weight that the Pier is to carry. Aſ- 
ſign the Place in the River where the Pier is to ſtand: bore the Ground for 
15 or. 20 Feet in Depth, that a Judgment may be formed, how long the Piles 
muſt be. This done, drive a Range of Piles, dove-taiPd together, at about 15 


Inches, without the Upright that the Stone Pier is to be erected, all round the 


Limits of the Pier, and the like exactly under the Upright of the Pier. Theſe 
two Ranges of Piles form within the Ground a ſtrong Encloſure, about the en- 
compaſſed Earth on which the Pier is to ſtand. Within the Limits encloſed 


drive as many Piles as ſhall be thought ſufficient to carry the 1 > 
to ſue 


which ſhould be driven nearly all equally; that is, firſt, to drive them 

a Depth, as to keep them Upright in their Places. Secondly, to drive them all 
about 2 Feet lower, and then all two Feet lower again; and ſo on, until each 
Pile be firmly driven, as aforeſaid. By this regular driving down all the 
Piles together, they will cauſe the enclos'd Earth into which they are driven, 
to be equally compreſſed, and of much greater Compactneſs than it was before, 
as being confined, by the double Ranges of Piles firſt driven. When all che 
Piles are thus driven, their Heads muſt be fawed level, at about 18 Inches be- 
low the Surface of the low Water; and to render them im able, the whole 
muſt be filled up with ſtrong Clay, let down in large ſquare Pieces, wort 


ed very ſtiff, and well ramm'd, which is a Work eaſy to be performed, although - 


the Depth of Water ſhould be 20 Feet. When this is done, prepare a 
double Floor of Oak Timbers, free from Sap, each Floor about 10 hens: in 
thickneſs, pin'd down one on the other, ſo that the upper Timbers lie at right 
"Angles a- eroſs the lower. Fix this Floor on the Piles, and thereon- erect 


'Stone-work,: to any Height required. The next Work is to fill up the Space 


between eee Dove-taid Piles, and the next inner Piles, to pte 
ſerve the inner Range from being injured by the Flux and Reflux of the Tide; 
and which being firmly performed, the whole Foundation will be rendered ® 
imperiſhable, as were all the Piles driven into the very Bed of the River, as be- 


ing ſecured from the Actions of both Air and Water. The outward Range of 


Dove-taild Piles are all that are liable to decay, and as their Office is no more 
than to an the outward Caſe of Clay, which is there placed to preſerve the 
next inner Range of Piles, they are eaſily and ſoon repaired, as their Decays 
occur. . > OS BOP 1 FOR : 4; [+ 
Vile, The outer Range df Piles muſt be made of ſuch a Length, as to riſe 
ſomething above the Level of High-Water ; and horizontal Beams being mortiſed 
down on their Heads, with horizontal Ties laid through: the Thickne@ of the 
N | $ | ier 


1 


Fig. I. is a Section of the Breadth of the Bridge, wherein A A, We. repre- 
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Pier in ſmall Arches turned for chat Purpoſe, being 
they will be a laſting Preſervative and Defence to the Piers, againtt all the 
peſtuous Weather and Navigation that can ow 

Note, If the Depth of Low-Water'be an 
2 way to drive a Range of oblique Pi 
t Piles, as Braces, to ad the — from inclining either way by ch 


Arches of Stone, a Ge 
Pier, that, with the oghers, - 


cogg'd down,on the Beamer 
W | 


pen. 
conſiderable, it will be a very 
3 the Limits of 8 


ä 


Weight of the Pier. 

Ir inſtead of Timber Truſſes, 'tis required to. make 
ficient — of Piles muſt be added within ev 
ble to carry the additional Weight of 53 
That Piers built with well burnt Bricks, Las in Terrace, on a Baſe- 
ment of large Blocks of Stone, about 3 Feet in Hei ht, will be much cheaper, 
than being made entirely of Stone, and of longer 
Bricks do not decay ſo faſt as Portland Stone, which is very evident by St. Paul's 
the Stone in 1 an thy) an Side is e pg 


: For well burnt 


Cathedral, where 
more than de 10th Par of an Inch. 


+7 SRRTURE vn. | 
Of 'Brick and Stone Arches to Minden, Doors, bee. 


1 TL, elliptical, Gothick and rampant Arches in freight Walle, 
Of fright ene, pti Lag fireige bs. 


N this Plate is-exhibited. 13 Kinds of Arches, of which Fig, I. II. 

IV. V. VII. VIII. and N= are Arches of Brick-work, and the others 
ruſticated Stones. In Fig. L and III. the Diſtance of theCenter;-to-which all the 
Joints have their Sommering, is equal to the Breadth of the Window.; but thoſe 
g. II. and IV. is on Center of a geom 


Square, Whoſe Side is equal 
to hes Breadth. Fig. V 


is a ſemi - circular Arch, whoſe Joints ſommer » its 
Center. Fig. VII. and IX. are ſemi-elliptical Arches, the firſt on the cy 

Diameter, and the laſt on the tranſverſe Diameter, The Courſes in Fig. VII 
divided on the inner Curve & n, and outer Curve ae, into the ſame Number 
right-hand Side of Fig. IX. whoſe 57 vin Side 
has its Courſes Sommering to c and / the Centers of the mY 
Gothick Arch, whoſe Cou 


of equal Parts, as alſo is the 


> 
— 


have the ſame Sommerin 
Ix all theſe Caſes the only Thing to be obſerved is, 
into which each is divided be an odd Number, that thereby the middle Go 
may be perpendicular, and that the Breadth of each Courſe on the h 
leſs than the Thickneſs of a 2 to 2 45 
The ruſticated Arches, Fig. VI. X. XI. and XII. have the 
thoſe of Fig. V. VII. VIII, and IX. 5 
* 19 divide their Key-flones 4 Ruftichs, * 
arts, as ifs, V. ave ire K 
, and 2 to each Ruſtick and Interval, as 
e obſerved in all the other 2 
t * whoſe Curvatuf 


ParxT II. or as e N 


ol! Fir. 1X. 4 
be 


che Arch be ſomething = | 
Sommerng 5 


Drv3ps.each half Arch i — 
— the next 1 gt to its Coun 
igures ex 
Tux —_— XIII. is a ram 
. ſcribed by 28 XIX. Le8.1V, 
Breadth, and. g ear ge fe the Ramp; — h, 294M 
pendicular 177 
to / h. From the P — 
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circular Building, and at Fig. VI. tis required to make a Center for a ſemi-cireys 
lar Arch to the Window, whoſe Diameter without is a 4 and within a. Biſect 
ed in f, and deſcribe the Semi- cirele ag d. Divide 4 into any Number of 
2 Parts at the Points 64 2, &c. and draw the Ordinates 6, 6 ; 4. 43 2, 2; 

c. Divide 7m into the ſame Number of equal Parts, and make the Ordinates 
6, 5 4 3 2, 1; Ce. 1 to the Ordinates 6, 63 4, 45 2, 2 U and 
through the Points 5 3 1 4, c. trace the Curve = 4 u, then « ee „r will 
be the two Ribs for the Center: This being done, ä rpendi 
over the Lines ad and » m, and cover them, as Centers 'are; and then 
applying the Edge of a Plumb- rule to the divers Parts of the In!fide and Out- ide 
BY te indow's Bottom, the Top of the Rule will give the'ſeveral Points at 
which the In-fide and Out-ſide of the Covering is to be cut off, ſo us to Rand 
exactly over the In- ſide and Out-fide of the ing, and. then the Center will 
de completed, as required. | | ny tab 

g 8 To divide the Courſes in the Arch of thit Window,  — © 

On a flat Pannel, &c. draw a Line, as 5 % Fig. VII. make fo to the 
Curve à c d, alſo make à 5 and 0 e each gqual to the intended Height of the Brick 
Arch. Make fp in Fig. VII. equal t& ep in < Ba alſo make ab and de in 
Fig. VI. each equal to J 4 in Fig. VII. then the Points & and „ will be the Ex- 
tremes of the Arch. Make pr in Fig. VII. 1 to 5a the given Height of 
the Arch, and through the Points 547 e and ap © deſcribe two Semi-ellipſes, which 
divide into Courſes as before taught, and which' will be the Face of the Arch 


To find the Angles or Broelt of the Under-part of each Courſo,  * 

_ ConTrwve the E the Window ent wat na — meet in F. 
On F, with the Radius F » and F a, deſcribe the Arches y v and af s, gs 
#y © equal to the Girt of the Arch nm. Make 6, 2 4, » 2, ny, Wc. 
the Arch » y v, equal to 2 6, #4, 12, ny, Ac. on the Curve » 4 , and draw 
the Lines 6 F, 4 E, 23, ot, make the Ordinates 6, 5; 4, 33 2, 15 
r. on the Lines 6 F, 4 F, Irc. equal to the Ordinates 5, 6; 3, 43 1, 23 513 
Fc. on the Line 2m, and through che Points 5, 3, 1, x, &c. trace the Curve 
* x #. In the ſame Manner transfer the Ordinates 5, 6; 3, 4; 1, 2; ,; Er. 


on the Line à 4 to the Arch s Fa, as from 5 to 6, 40 3, Gr. and ee 


Curve c; and then will the Figwe ny ve abe the Soiſito of the Window laid 
out, and which being divided into the ſame Number of equal Parts, as the under 
Part of che Arch a po, Fig. VII. and Lines drawn to the Center E, as is done in 
Fig. II. to the Center A, by the Lines 2, 2, 2, &c. thoſe Lines will give the 
Bevel of every Courſe in Seffits, as required. Fig. V. is another Example of a 
ſemi-elliptical Arch, whoſe Front is Fig. IV. Alſo: Pig. II. is a third 
of a Scheme Arch, whoſe Front is Fig. I. And Ng. VIII. is a fourth Exam 


"+ 


of a ſtreight Arch, which in general. are performed by the aforeſaid Rule. 
| — 


To find the Curvature of every Courſe in Front. ee 

Svrrosk the ruſticated ſemi- cireular- headed Window, Nie. IX. be ſtanding in 
the Side of a Cylinder, whoſe Sides are the Lines QT and P V, continue out 
the Sides of each Ruſtick until they cur the Sides of the Cylinder in the Points 
QRS T and NOP, Sc. chen me Limes Q'N, RO, QM, &c. will. be trunt- 
verſe Diameters of ſo many Ellipſes, whoſe conjugate Diameters are each equal to 
jugate Diameters # 4, 7 mend n, make the Diſtunces 05, w3,4'1, on-each/Ellip- 
ſis, equal to 2g the Semi-diameter of the Window, Fig. IX. alſv make de 
Diſtances 5 6, 3 4, 1 2, on each Ellipfis, equal tog ro the Height of the'raſtick 
Arch ; then the rs of the ſeveral ipſes, 55 63 3» 43 1,24 atZX A, 
will be the Curves of the ſeveral Courſes, as * OE nA e 

Fig. III. repreſents the Manner of covering the Out-fide of a Cone, the Arch 
ca being made equal to the Cireumference of the Cirele o, which is equal to the 
Baſe 6f the Cone: This Figure is exhibited here to ſhew, that the Soffito.of 2 
ſemi- circular-headed Window, whoſe Splay is continued all round, is no mee 


E g. gegn Oos 


W 


ER 


e 


2 A 


" BY woe WW ve e w=_VYWwW EE eee eee 


o ARCHITEOTURS, 63. 


than the lower Superſicies of a Semi- cone; for if the Splay was continued in 


Part, it would meet ina Point, as the Lines #44 and ; ich, Fig. VIII and — 


a Semi · cone as aforeſaid. * 
Tunis is illuſtrated by Fig. V. Place LXVII. where 5 vw repreſeyta the Sec- 


tion of a Wall, 2 1 as Fig. A, whoſe Splay is 


expreſs'd by ac and „ if ca and 57 becontinged? they will meet in i, 
on which, with the . re "deſcribe the Arch c, alſo the Arch 5 me. 
the Length of the Curve e equal to the n the outer Ci 
of the lay, mn the Line In; then the ſhaded Figure # being bent about 
and fixed within the Splay, it will exaQly fit every Part thereof" But as the bend- 
ing of Stuff of any 2 Bdcrable Thickneſs is .impraQticable, therefore divide the 
whole into Parts, as at h 2» 3» 4 57. 6, e. which, gw. or e fix toge- 
ther, ual to the Curvature of the Window, king freight 
Fig. Xl, e its the ancient Manner of ma 
Ms. where ino Abutments can be had, whoſe 5 ooh are 
and their ſpreading 5 by Tron · Bars n the He 
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— dane in Works 


of this Kind, which is moſt eaſily performed, as follows. © 
ExANMTLI I. Fig. A. 

Lara ce be a ſquare Plan, whole Vauls hs be intetſeQed by two o Concave 
Semi- cylinden. elcribe the Semi-cirele 4 B c. which diride into 155 —— as 
I, 2, 3, Ce. Draw the Diagonal 4 6, Which divide into the ame Number. 
Ordinates, and make them equal to the Ordinates of the Semi-circle, and 
their Extremes trace the Semi-ellipſis a, g e, Which, is the Curve of the 3 
quired. In the ſame Manner the Groin 4g e js found, whoſe interſaQ 
are 4 ; i and i de; 1 ai e eee Q and B. rde f 


gures D and E are both fingle-ſemi-cylindrical Vaults, . Sides are ſmall in- 


terſectin Vaultings s over Heads of Windows or Doors, Which are thus 


ſcrib'd, Fig. D. Draw as many Ordinates in the. given Arch at one End as 2 


neceſſary, as the Ordinates 1, 2, 3, 4, 4 Which continue until chey meet de the 
Side of the Baſe of the ſmall Arch, and from thaſe Points draw Lines 
cular thereto, of Length at Pleaſure. On 4 f, che given Rreadth of the ſmail 
Arch, * n e /ault of any Kind, as re- 
quired, as a+ i; divide the Baſe of one Groin, as ei, * ce ſame Number 
of equal Party as d x, the Breadth, and exe&. Ordinates thereon, ual to the 
Ordinates on dx, and throy h n 5.4757 V which as the 
e rin pin, I 8 — fone Re Weigbt Vale ons . 
Arches ma cut the on, any © 
cole inſtead of a rig ht A . dhe Baſe f gh — 
being divided 55 the . Number of equal Parts, aud F< 2 in 


e yely equal. The dther Exam ie. 
Ir 77775 are ben e eee e Bee 
ule. 


To find the Lengt 2 755 les of Board, ig of - She 9 1 


for the 
Supross bd 4, e Plan of a 8 2 . 
Semi- cirele & ed,, and the Semi- ellipſis 4575 continue bd, bt dap, T . 
it equal to the Girt of the Semi- ave be „ and the. Cente 1 draw the Ties 


i a and i g. then e is the overing for one End, and the Board- 


ing bein cut with Apgles, W to the Angles made 
and the a i, and. f g, Will be the Beyels; and their 
the Lines a 1, and 1E. unto to the Line à g, will be their eng uired. 
Continue dn, both ways, and make 4 equal ta the. Girt . S 
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bn, and draw the Lines i e, and in; then the Triangle 7 e is the Covering 
for one Side, whoſe Bevels and Lengths are to be found as before. 
Note, The Figures RT VX X, exhibit a Method for deſcribing che Ceiling 
"of a. Vault in Plano, as publiſhed in Mr. Price's Treatiſe of Carpentry, which is 
as follows, Firſt, ab c d, Fig. X. repreſents the Plan, Fig. Y and V, the two on 
interſecting Arches... Draw the Baſes of the Groins @ f d, and c g b, make the 
Length T equal to the Girt of Fig. V, including the two Piers a U, and w , 
make the Length of the Parallelogram Fig. R, equal to the Girt of the Semi- 
ellipſis / n, alſo make its Breadth equal to the Girt of the Semj-cirele ie 4; 
draw Ordinates at Pleaſure from the Ellipſis, Fig. V. to divide the Semi-tranſverſe 
Diameter of the Plan 1 g, in the Points 1 2 3 4 567 8. Draw e A, in Fig. R. 
through the Center g, divide g ; in Fig. R, in the ſarffe Proportion as half the 
Semi- ellipſis / u, ws through the fever Diviſions draw Ordinates, equal to the 
Circular Curves that ſtand over the dotted Lines included between, the Lines a g, 
and g e, in Fig. X. and then Lines being traced through the Extremes of tho 
Ordinates, the Figure included by them and the Line 4 i, will be the Covering to 
the Part a g c. But if the Lines gf, and g 4, in Fig. R, be each divided in the 
ſame Proportion as the — Diameter 1 g, in Fig. X. and right Lines 
be drawn through them, as Mr. Price in his Treatifs of 8 direch, their 
InterſeQions will not form the Covering for 2 gc, in Fig. X. nor will the Paral- 
Jelogram 461 l, Fig. R, be the Covering to the two interſecting Arches of Fig. X. 
as he miſtakenly has aſſerted. 3 r 
To abſeribe curved Groins, Fig. KI E, Plate LXV. © 
LI abcd be the given Pla. | FINES 
_ * ConTinve ac and 3 4, until they meet in the Point 1 in the Line /. Biſe& 
2% and 3 d, and deſcribe the two Semi-circles ag c, and 6 4 4. Divide the 
Diameter of either Semi-circle as 4 d, into any Number of equal Parts, ſup- 
"poſe ten, and draw the Ordinates 5, 4, 3, 2, 1, &c. on the Point 1 in the Line 
I from the ſeveral Parts in the Diameter 5 d, deſcribe concentrick Arches to the 
Line ac, divide the Arch 2 5 & into the ſame Number of equal Parts, as the Di- 
"ameter 4 4 is divided into, and from the Point 1 in the Line f draw right 
Lines, which will interſect the aforeſaid concentrick Arches, in the Points through 
which the Curves ci, anda i d, the Baſes of the Groins muſt be traced; . 
| Ef To deſcribe inner and outer Ribs. a” 
Dawa 5, Fig. F, equal to the Girt of the outer Curve a 5 6, alſoe f equal 
"to the inner Curve c e d, and divide each into 10 equal Parts, from which erect 
Ordinates equal to the reſpective Ordinates in the Semi- circle 5 4 4, and throd 
their Extremes trace Curves, which will complete both Ribs, being ſo bent or 
worked, as to ſtand on the Curves a 5 6, and ce 4. I LC 
8 BH | To find the Curvatures of the Groins. 4 
Maxt the Baſe Line of Fig. H. equal to the Curve Line a7, alſo make the 
| Baſe Line of Fig. W. equal to the Curve Line 4 Divide each into 5 equal 
Parts, and thereon raiſe Ordinates, equal to thoſe in the Quadrant 5 & f, and 
through their Extremes trace Curves, and which being bent or worked fo as 
to ſtand on the Curves @ i, and 7 d, they together will form the circular Groin 
fi: brig the other being found in the fame Manner, will be the Groins as 
required. | | | 
| 15 C. exhibits the Manner of framing truſſed Ribs for the Centers of large 
Arches, Stone or Brick, whoſe Parts are to be put together, as the Arch is 
raiſed on the Sides. The Struts 3 0 are ſuppoſed to be placed on upright Tim- 
bers at @ and i, which at the king down of the Center are to be taken away. 
As in the ſpringing of the Arch there is very little Weight that bears on 
Center, therefore the firſt horizontal Beam 3 5 muſt be placed at fome conſi- 
derable Height above the ſpringing of the Arch; and the Struts, 3 = 0, are fuf- 
ficient to carry its Weight. When the Arch is raiſed up to 6 and þ, then the 
ſecond horizontal Beam eg muſt be raiſed with its ſeveral Baſes, Struts and Diſ- 
charges y zex ww #, Which together will ſtrongly reſiſt the Weight on GE 
8 7 | | 
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Of ARCHITECTURE, 109 
for as the Braces, c. on the one Side have their dependance on the other Side, 
nothing can injure them; when the Arch is brought up to eg, then the upper 
Part may be compleated. The Mortiſes in the ſeveral Parts of this Truſs muſt 
be all Pully-Mortiſes, that when the Arch is key'd in, each Tenon may be driven 
out of its Mortiſe, and every Part taken down gradually at pleaſure . 
27 7 
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7 5 | Of $eair-Cafer; eee ACHES 4.5 
#5: . a F Yak Lein hn 8 1 
[TX 7 1TH regard to the great Varieties of Buildings I have in P LNVI given: 
W 9 —— — W Y 


may form ſuch others as his Occaſions 8 Fig. A is à Triangular g: 
DC, and D E, are Circular; DI, and D K, are Elliptical ; DE, Octan 3 
D M. Semi- circular; D FE, a Trapezia; D, a geometrical Square; DA, and DB, 
are Parallelograms, which in general may be made fit for any Nobleman's Palace. 

BRETORE a Stair-caſe is made, we ſhould confider; ff; the Height of the 
Floor, to which we are to aſcend. Secondly, the Riſe, and Number of Steps chat 
are neceſſary for the Height. Thirdly, To divide the Number of Steps by ſuch: 
half Spaces (or breathing Places) that are neceſſary for repoſing on the Ways 
Fourthly, that the Space above the Head, commonly called Head-way, be ſpa- 
cious z _ that the Breadth of the Aſcent be proportionable to the whole 
Building, and ſufficient for the Purpoſe intended; ſo as to avoid Encounters b 
Perſons aſcending and deſcending at the ſame Time. The Height of Steps ſhould: 
not be leſs than 5 Inches, nor more than 7 Inches, except in ſuch where 
Neceſſity obliges a higher Riſe. The Breadth of Steps ſhould not be leſs than 10 
Inches, nor more than 15 or 16, although ſome allow 18 Inches, which I think-is 
2 The light to a Stair-caſe thould always be liberal, to avoid Slips, Fulle, 

'c. and which may proceed from the Sides, from a Cupola or Sky- light at the 
Top; as the Situation will beſt admit. Before this Kind of Work is begun, tis 
beſt to make a Plan, and to lay out the whole in Led as follows. 

Lr 7, 0,9, 11, Fig. DG. P LXVL, be a given Plan. 

Maxs 45 equal to the Breadth of the Aſcent, which may be made from 3 Feet 
and 2, to 10 Feet. Draw 46, 5 a, and am, parallel to the Out- lines of the Plan 
Divide 4 3, 5 a, and a , each into ſuch a Number of Steps, whoſe ſeveral 
Heights are equal to the whole Height to be aſcended ; within the Paral 
a bn d, draw the Thickneſs of the Hand-rail. Add into one Sum the Heights of 
the ſeveral Steps, between b and d, and at that diftance, draw gr, el to 73 


draw the Hypothenuſal Line 22, and continue out the Plan of to meet 
the Liner s at 5; ſet up the Height of the firſt Step, and draw it to 7, 
until it meet the Baſe Line of the 2d Step; then ſet up the Height of the 2d ö 


and draw it parallel to o:; in like manner to ſet up the Heights of all 
remaining Steps unto : o þ equal to o g, and draw 2 5 parallel to 2% at the 
Point 2, begin to ſet up the Steps unto the Point 1, and draw v 1 parallel to s +: 
Make t w equal to tw, and av 8 parallel to : 9; at g begin to ſet the 
Steps as aforeſai&unto i, then will i; c be equal to the Height of the Story, and 
the ſeveral Figures ogr 5, oþ 2 1, gi, will be the Sides of the Stair- 
Caſe laid out in Ledgement as required. 8 v2 nfs Fay 75 
Tex Plan Fig. B, is in like manner repreſented by Fig. Ci which may be 
conſidered as its Section, wherein 4 is the Height to be ended 4 the firſt. 
Flight, 5% the & Space; & 7, the ſecond Flight, i, the 4 Space; 74 the lat 
Flight, whoſe landing, as Workmen term it, is 4, Lo 
Nate, The Parallel dotted Lines between g b, and 1 4, Strings of Wood 
which are caſed underneath, to ent ſolid wn; 3 : , 
Taz Fig. Q repreſents the Space of one Flight of Stairs; Fig. P repre- 
ſents Fig. Q with its Baniſters; and 17 O ts Fig. completed with 
the Mouldings of its Hand- rail, Baie, Sc. n hen i ns Sat tone” 
Taz next Thing to be conſidered bo] Manner of placing the Newels to Stairs 


\ | 
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and half Spaces. In Fig. E, Plate LXVI. the half Spaces are made ſquare to 
the Angles of the which cauſes the Hand- rail of the firſt Flight to drop 
the Height of 2 Steps below the Rail of the 2d Flight. In Fig. F the Stairs are 
ſet to the middle of the Newel, which cauſes its Rail to two Ste pa, and in 
Fig. G they are. placed to the Outſide of the Newel, and Step. 
Laſtly, in Fig. H the Stairs are ſet half their Breadth clear without the Newel, 
which cauſes the Rails to meet as in Fig. O. | 
To preſerve a Regularity in Fig. I and K, which have large Mouldings, 
the Stairs the Breadth of half a Stair clear or. the Outſide of the Mouldings. 
iv alſo to be. obſerved, that as tis uſual to place half Balluſters deen eg 
therefore when it happens that the Interval or Space is too great; the N 
ſhould be augmented as in Fig K. res 
alar ” and Fi 


ſet 
It 
Fig. L exhibits the teg g. M a ſhameful Method of join- 
ing Rails and Balluſters, which laſt is to be ſeen in the Stair-cafes at the Weſt-end 
of the Pariſh-church of S/. Martins in the Fields, London, and which was executed 
under the Direction of Mr. Jamzs Grmss, Architect. cbs N 
Fig. N exhibits the Manner of dividing the Heights of r con- 
tinuing the Members of the ſtreight Balluſters; Fig. X and Y, Plate LXVIE. - 
exhibits the Manner of placing ftreight and raking over each other. 
Tus Figures IKLMNOPQ are divers Examples of Balluſters as were uſed 
by the Antients; as alſo are Fig. 'T V,W and R divers Guilochi's and Orna- 
ments, which were often uſed inſtead of Balluſters, and which, when well executed, 
art very grand. | | 44 
Ir was the Cuſtom of the Ancients to — the Balluſtrade of a grand Stair- 
eaſe: with a Pedeſtal, as Fig. 8, Plate LXVIIL. which to a large Stair-caſe is 
the moſt grand Manner, but many modern Architects, who think themſelves 
— 6 —_ — at ————— Stair inſtead of — — 1 4 
Ant ſmall Buildings a twiſte il is in magnificent t Buildings 
E thiok dan en tiberior ew a noble Nn e n e 
To deſcribe a twiſted Rail is the next Work in Order, which may be perſormed  7pail 
as following, ® | OS. 
Lr the Lines BD E, — IV. Plaue Nun. repreſent the Edges of ihe 
tuo lower Stairs of a Stair- caſe. RE ; | 
i-Drvipe 6 9,. the Tread of the ſecond Stair, into 9 equal Parts, continue the 
Line D towards the left at Pleaſure. Draw N F, parallel to 9 6, at the Diſtance 
af 7 Parts, alſo draw the Line 14 4, at the Diftance of 3 Parts, then @ & is the 
Breadth of the Hand-rail. Draw A # Parallel to 9 6, at the Diſtance of -b 9, 
then the Point » is the Center of the Eve of the Scroll. On the Point «a deſcribe 
the Quadrants 6c, and de, which is the Length of the twiſted Part of the Rail, 
the remaining Part to , the Eye being level. On # deſcribe the Circle z x 
whoſe Diameter wv p muſt be equal to 4 b, the Breadth of the E i 
the; Radius x p into 4 _ Parts, and through the firſt Part at e, draw the Line 
1 cutting the Line N F in x; on x deſcribe the Quadrams cf; and „g, make 
et equal unto 2 Parts of , and draw the Line 77 parallel to A . On the 
Point z deſcribe the Quadrant Fh, and g * make u equal to 3 Parts of » 
and. _ the Point dw, draw the Line z 4, parallel to -x ; on æ deſcribe th 
Quadrant B v, and on wv the ee V fp, and then is the Plan completed. 
45 125 To deſcribe the Mondi for the Tauiſt. 9 
ConTinus 39 towards M, and FN towards 6, in Fig. I, alſo draw EI. 
i to 6 N, at the Diſtance of N K, in any Part of N 6, as at c, draw the 
Line 4 at right Angles to 6 N, and on e deſcribe the Semi- circle abf, make 
@d, and ft, each equal to the Riſe of one Stair, and draw the Line 4% i. Make 
c N equal to cr, divide þ c into any Number of equal Parts, and draw the Or. 
dinates 15, 13 16, 2; 4 3; Cc. divide c N into the ſame Number of equal 
Parts as in & c, and make the Ordinates thereon equal to the Ordinates on # 6 
and through their Extremes trace the Curve N /, which is the Curve of the Out- 
kde of the Mould. Make 6 4 equal to the Breadth of the Hand-rail, 2 
| "> | W 
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of the Stairs: Alſo dravv 4 . i at the Hance of the ben: Thick 
nels, Continue 1 to g, and make F ö equal tof g. and draw a 4 parallel 0 
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with the Radius c 4, 'deſcribe the inner Semi-circle. Make c Equal to, 
ons the Semi- diameter of the inner Semi-circle, make Ordinates, with 
transfer on , as before, and 1 woes COS 
Mould, which will complete the Whale, as required. For as the Out · lines pf t 
Plan of the twiſted Part of the Rail & c and 4% are Quadrants, 9 
outer and inner Curves of the Mould will be both a quarter Part 15 U. | 
Ellipſez; ' becauſe the twiſted Rail, ſtrictl how Diener «/ equal rye 
Section of a Cylinder, as LMI K., whoſe Diameter af is, to t ice te 
in 34 IV, and its tranſverſe Diameter equal eo d t, and conjugate D iameter 
to a f, 

The Twiſt of a Rail over acetic deb 2s a att ce, as 4 6, F 
the very ſame Thing as the Fader. ig as being the Fry Part of Fan Ert, 
made by the Section of a ole der, whoſe Diameter is equal to twice a c. 

| Tv manner of making the Knees and Ramps of Rail is the next that js to 
be conkdered, e | 
Lax mr, gt, v, and , be 4 given Stairs. From the Middle & Ge 
lower Stair, draw the raking Line p %, ſo as to be go, the 


m x. From the Point p draw the under os of oe Re WS on 

— E * e Five Fa, eng th 
Angle / into 2 equal Parts, ine Fu, cutting 

Line a 6 in a. On, ik the Ratings mow 4, and i t, 

which is the Ramp required. OILS luſters 40 its 

Height, fo for the Points ind 4, to ſtand over the Points m and 6 f 


will be completed, -as required, . 5178 


Fig. IX is the Baſe of a Newel- poſt, whole Sider nov Meet bn wei imme, 
as expreſſed at e+e o, We. and Fig. VI, is 4 View of the Moulding of a Had 
rail for a common Staircaſe, Th 

To find ide Mauld of a a Puifed Rell, oa crelr or , M, 
2 IL, and VIII. 1 te 

Ler A 3 C D. . II. be- the Pi of « . whos Rub 
is a Circle, and whoſe Sir wind about the Cylinder 24 c. The 
„ ; continue oat the Diameter 4a, towards the. 1 
hand, as to % of — ga 197 a Make Sr 
circle ab d. TI the fame Number of qa Ear Parts. as there 
bra Ba bb! 6.8 OP 123 

om erec Per pendic „ 8 14,2 a, 3a, & 1282 
Conſider the Riſe of a Stair, and and make the were pL 285 

bd ride. the 
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of che Hand-rail, aud . im Bale oper which 


is to ſtand. Divide its Diameter ee imo any Number of cquah Tar ALE 

e Ge ef 8:49 28 

tinue upwards, ſo aa to meet the horiaontal Lites Seems 

lar g f, in the Points. 28, 27> . 26, 25, Ke. RO ER 

Curve 28, 14, a, Which is the Sectional Line of the Cylinder, over which it 

ſtands, Make the Diſtances 15, 213 19, 143 18, 133 17, 123 * 11, 

equal to the Ordinates 10, 63 9, 43 8, $33 7, 23 and 6, 1; and through the 

Points 20, 19, 18, 17, 16, to a, on the ine fd, trace the Curve, 20, 16, a, 

which is the inſide Curve of r and whoſe Out- curve wth, — 
2 
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made coneentrie thereto, will be the Mould required, whoſe End 21, 20, when 
ſet up in its Place, will ſtand perpendicular over its Baſe þ 10, 
Note, This Mould, tho' made but for one 4th Part of the Cylinder, will ſerve 
for the Whole, by repeating the ſame, or adding 3 or more others of the fame 
9 — to the Ends of each other as often as there are Revolutions in the Cy- 
inder. | | 3 
Fig. VIII. is the Plan of an Elliptical Stair-caſe, whoſe Mould 5 4 is deſcribed 
in the ſame Manner, and therefore needs no other Deſcription, | 


| "LECT. XXX. - i» Þ 
' Of Compartments for Monumental Inſcriptions and Shields ; atfo divers Ornament: for 
* e f 


S in the preceding Lectures I have explained the principal Parts of Build- 
ings, I ſhall now conclude this Part with ſome N Ornaments, 

which are in common Uſe, and which are as neceſſary the Enrichment of 
Drawings, as of Buildings themſelves. | | 

In Plates LXIX and LXX are contained 14 Defigns of Compartments, 
for Monumental Inſcriptions, Coats of Arms, to be placed in open Pediments, 
Ec. In Plate LXXI is contained, firſt, 11 Kinds of Vaſes, as ABCDEF 
GHUIK L, for the Enrichment of Piers to Gates, Parapet Walls, '&c. as alſo 
are the Balls PQ, and Pine-apple R. The Figures MOS are Deſigns for 
Flower- pots, which are to be empleyed as Ornaments, in ſuch Places where 
Vaſes will be too large. As the principal Parts of theſe Ornaments are pro- 
portioned by equal Parts, as expreſſed in divers Places between them, the young 
LE adent will ſee how eaſy it is to make them to any given Height. e 
Tus Fig. WY, AB, A C, have their principal Parts determined by equal 
Parts alſo. Figures W and Y are Deſigns for Chriſtening Fonts; and A B, 
A C, for Pedeſtals to horizontal Dials ; and indeed, when horizontal Dials are 
very large, the Figures Wand Y may be employed to their Pedeſtals. - 

Fig. X. is a Kind of Pedeſtal, called a Terme, from Terminus, the God of 
| Bounds or Land-marks, who being anciently made ſtanding in a Sheath, theſe 
Kinds of Pedeſtals were taken for the Support of Buſto's, and are thus pro- 
Portioned to any given 1 Divide the given Height into 10 equal Parts; 
give the upper 1 to the Height of the upper Aſtragal, Fillet, and Cavetto ; 
and the Lower 1 to the Height of the Plinth, Fillet, and inverſed Cima. The 
Projection of the great Aſtragal is 2 Parts on each Side the central Line, and 
of the ſmall Aſtragal in the Baſe, one Part on each Side, from which the other 
Mouldings take their Projections, as common in Columns, eat 
To flute theſe Pedeftals. 


Flute. | | 
Tur Fig. N repreſents a Harpye, a fictitious Monſter, ſaid to have the Head 
a Maiden, and Body of a Bird; and if ſuch are made in Stone or Metal, hav- 
g the Bodies of Turtle-doves, Owls- and Magpyes, they will be pretty Em- 
blems of the Innocency, Wiſdom, and babling Nonſenſe of Women. 
Tu Figures Z, AD, AE, and A F, repreſent the Monſter called Sphinx, 
whoſe Head and Breaſt is like that of a Woman's, its Voice like a Man, its 
Body like a Lion, and Wings as a Bird; but ſometimes their Wings are o 
as Fig. AD and AE. The Figures T and F are two Kinds of Obeliſks, for 
p-poſts, Oe. the one ſquare, the other octangular; and Fig, A G is the 
Deſign of a Shell, for to enrich the Head of a Niche, &, 
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Of the MznsuraTION of Sheer and Solids 


5 the Foor is the s lend Maalare of Ach Naas? a e 
A fix to the following Rules à Table of Foreign Feet, 2 com 


with the Engl; Foot, wherein tis ſuppoſed, Gn wo hf —— is 
— — 1000 equal Parts, as alſo into 12 Inches, and each into 10 
E arts. i | 92 
| Eng). Feet, Docim. Flor wadks 1 
Engliſh Fos. 1,000 | © 12, © _ 
Paris the Royal Foot. ' | 1-068 1 o 8 
Paris Foor, by Dr. Bernard. c 
Amſterdam Foer. „9420 mm 3 
Antwerp Foot, , | 2945 [o 11 3 
Leyden Foot. .- | 1,033 | 1 oo 3 
— Foot. | -g20 jo. 11 0 
Frankford ad Mznam Foot. »948-Jo 13 6 
8 Foot. . ; 1,001 1 O0 0 # 
enice Foot. -  Þþ 1,162 |1n o 9 ” 
Dantzick Foor. - , 0 1 23 g 
— one 1 — + o 11 6 5 
Prague Foot. 1, a6 1 oo | 
| Roman Foot. 1 5967 O 11 8 5 
Old Roman Fos. | $50 4 oil the 5h 
Greek Foot. I, i 00-1 
Cairo Cabir. "| 1,824 | 1 og 
Babylonian Cabit , „ 1 06 15 
Old 4 Greek Cubit. „ 41 06 
Roman Cubit. 1 11 05 = ” 
Turkiſh Pike. 2,200 | 2 02 4 
Perſian Ara. 13.197 [3 2 3 


| LECTURE 1 
Of Rules or meaſuring the Superficies of geometrical Figures, Plate LXXIL 
* uLE I. N Triangle, 7 | 
S 1: half the Baſe c or bz, Fig. A or B: „ ye * 
: the Area; or as 1: ; the whole Baſe 5, or æ , Fig. C 1 
2 7 L rags plain Triangle, having ihe Sabre 
0 the Area © riangle, ihe Sides 
ad the three Sides LES from the half Sum 3 — each Side ſeverally, 


and note _ Differences. Multiply any 555 = the Differences together, and 
their Product *** the other Difference. Multiply the laſt Produ ee balf Sum 


of 3 Sides, and the 1 Root of their P bar is the A 
Rvurs II. To meafure a grometrical Square, or Faller, as the Figures E P, 
As 1 : cd the Length:: ac the Breadth : Area. 
| RuLs III. To meaſure a Rhombus or Rhombaides, as the Fi ork Oe H. 
As 1: ad equal to ce the Length: : þ cis Prpediclar Regt Arca. © 
Rol IV. To 5 a Fig. . 
Az1: :4 the Baſe a DN 
V. To meaſure a 7 abou gp as (20 
As 1 : a Diagonal, as by:: . the 2 Perpendi 
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Rorx VI. To meaſure any Poly * as the the Henggen L. 


As 1 : + the Circumference a , :: Diameter e g. equal 0 32: 


Area. 
Rurk VII. To 266 any ivegulas l lil Figure, as 


Dips the Figure into Trapeziums, as de, ef, c d, be, a a the Triangle 


& a e, .whoſe Areas find by Rur I and V, and their Areas iel together is/ 
Area required, 

RuLe 1 d the Length of an Arch of any Circle, as a cd, $52 
Dauvive he cent Line into 4 equal Parts, make the chord Line a b be 
to 1 Part, then b d is nearly 3 to half the arch Line required: 1 — 
Avithmetically ; Multiply a c, the Chord of half the Arch, by 8; from the Pro- 


Auct ſubtraft a 4, Divide the Remains by 3, and the Quotient will be equal 


to the Length of the arch Line à c 4, * Or thus, From * ac 
and c d, ſubtract the Cord à 4. Divide Remains by & and then the 
tient added to the chord Lines a c and cd, the Sum will be nearly * he 
arch Line a c 4, required. 
Rutz IX. To e a Duan; as bee, Fig. O. 
: Z the Arch ce, :: a Side, as bg: Area. 
4 Rol X. To mea/ure a Semi-circle, as ave, Fig. o. 

As 1: 4 the Arch à dc, :: be ome a c: e. by 

Rur 1 The Diameter of a Circle being given, to find its Cireumference. 

As 7 : 22, : : the given Diameres 1 Circumference required. Or, a 
113: 1177 :': the given Diameter : Circumference required. Or, as 1 : 
3141593, : "the given Diameter to the Circumference required. Or, as 
1,00000,00000,00000,00000,00000,00000,00000 : is to Pt at; 9535 5.89793. 
23546, 52643 3-83279,50288, ſo is che Diameter given, to che mference re- 
quire 
Rure XII. 7 he beer a Circle being given, to 11 Diameter. 

As 22 77 : the . given: Diamoter . Or, as 385: 
113, : : the Circumference : Diameter. Or, as 35141593: 1 : : the Circum- 
ference to the Diameter, T 

RuLE XII. The Diameter if a ge” being given, as 505 Fig. N, te, fad. 

e its Area. 
I. By Van CuLzn's Anatepy. | 

As 1. 7854, : the Square of the Diameter: Area. 

II. By METivs's Analo 

As 452 355. hate” are of the Diameter : Area. 

. By ArcnmmeDes's Analogy, mY 

As 4 wt: 3 — in Ne 5 

ULE erence of a Circle being given, to its res. 
As 1 : ,o7958 : : the _ of the ite. Area. fat . 
Rute XV. The Area of al Cirele being given, to find its Diameter: | £ \ 
As 1 : 1,2732, : : the Area : Diameter req » 
Rus XVI. The Area 0 "mg a Circle being given, to find its Circumference; 

As 1: 12,56637, : : Circumference required. 
Rvit XVII. The 4. of a Circle being given, to find the Side of guns 

nearly equal to the given Girele. We 

As 1,8862, : the Diameter: Side required. 

RuLe XVIII The Cirexonference of a Circle being wen, to Fe te Suk * a 
Square nearly equal to the given G. 

As 1 : ,2821, : : the Circumference : Side required. 

RuLE AX. The Diameter of a Circle * given, * th Side . 


As 1 : ,7071, : : the Diameter : 3 
RuLs XX. The Circumference of @ Circle being given, to fad the 4 7. = 


.. * inſcribed. 
AST: 225 1, :: : the Circumference ; ; Side required. 15 Fa 


1 


J 


fl 


8 


| e being 
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As 1: 6366, : : Area: Side rec "rg ns 


RuLs The Siup of @ Square or rom, nf the Danes of is an 


CIT 4142 : : the Side of the Square : Diameter 
RuLs: ne e 


Ari $352: 3 — 


bert XXIV- The Bide of a Synare being given; i fas the, 
yes 1000s wet 

As 2 1,128, : : the Side of the 

nnn The Side-of” « Square being 9 

| early tothe Square. | 

As : 4% 2 3 the-Side of the : Circumference r. ed 


Ry y as 
B of « dnl. 


hy OP of «Cindy, 


RuLs VI. To find .the Diameter of e 8 


eee e er 
ARS @ e will be 0 44 
2 284 more Ce, is the Diameter req X 
Rur XXVII. To meaſure the rar ay ry ar c ba, - dae f. Fig. k. 
As 1: 5 the arch Line,: the Radius 4 4, or-c a: Aren. 8 
Rvuts XXVIII. To meaſure the 8 arwbe; Pig. P; 4 45 5 
Incacrins Lines to: be drawn 1 4 and c, to the Center P and 4 , 
will be a Sector; which bein Rale XXVII, and the ſuppoſed 
Ten i 8 the R 


will be the Content of the 
— — the great Sequant » „ Cinch 28 E 26S 
ae rw and e, to the Center P, S. FIBER in 
R. Then to the Area of the Sector da = found by Rl XXVII. add 
Area of the Triangle 4 4 % by Rur I. an thei Sum is cho ren — 
Segment required. Hence tis plain, that the Center of a rg 
Circle muſt be known, before its Area can be ſouand. 


Rurts XXIX. To anywoithe Ze of w Obth, av ade fu} Fig FA | 


To the Parallelogram 4 a 6, add the Segments 45 and "@$'cy 
Sum is the Area of 2 required. 12 18 i 


Ruts XXX. fo meſure the Sore Ya, ib e as the 


Divive the curved Bounds into —— a8 * Sa, ab ds; e 
it], l. To the Area of the right-lined Figure »acogitn, add 

of the ere 1 a, de, ghi, i #4, and from the Sum ſubtract the Areas 
of the Se 197% arme mmm 


irre alae Fig 5 
a Ny X . To meafure an Or Bye, as Fig. W. 42067 26 
Da GEE then add the Area of the Somnheny #26) to the reer 
a - 
Rur XXXII. neee wad A, 2 i 
Finer, Figure X, to the plain Triangle a c o, add the Segment 2 lk 
and a e m, their 8um is the Area required. Secondly, 127 1 . ot the Area of 
the plain Triangle 2 5 , add the Segments gc 6, — and from the 
Sum ſubtract the Segment 7. 4 % and: the Remains is - " Area required. 
Thirdly, Fig. Z, from, the plain 4e, ſubtra& the ts ea 4, und 
bac, and to the Remains add the Segment e < x, the Sum is the Area required. 
Fourthly, Fig. A, from the plain Triangle, «df, ſubtract the Segments cbe, 
the Remains is the Arez required. 
Ruus XXXIII. To mea e any mixtilineal Triangle, a BCDE, Fig. Il. 
Fist, the le C os the: plain Triangle, ca d, ſubtract the 
ments à c 6, and ecd, the emains is the * Secondly. the Triangle 


* 


44 
' 
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D, to the Triangle c ae, add the Segments 6e a, and ced, the Sum is the 
Area required. Thirdly, to the plain Triangle E, add the Segment 6 a c, the 
Sum is the Area required. | 8 1 
RulE XXXIV. To meaſure compounded regular Figures, as F GH, Fig. II. 
Fix sr, the Fig. F, to the geometrical Square a 5c d, add the Semi- circles : 
and ½, the Sum is the Area required. Secondly, the Fig. G, From the geometrical 
Square 1 2 3 4, ſubtra& the Quadrants 1 426, 2 cd, % 3g, ef 4, the Remains is 
the Area required. Thirdly, the Fig. H. from the Parallelogram 1 2 3 4. Sub- 
tract the Triangles 1 5 c, d 2 e, a 3 b, and fg 4, the Remains is the Area required. 
RE RuLE XXXV. To meaſure Egg and Heart Ovali, as Fig. OP Q. 9 
Fixsr, the Egg Oval, Fig. O, to the Trapezoid a df b, add the Semi · circle 
ac 4, and the Segments af, f hg, and d b, the Sum is the Area required. Se- 
condly, Fig. P. To the plain Triangle a c d, add the:Semi-circle a & cy. and the 
two Segments a 4, and c 4, the Sum is the Area required. 'Thirdly, the Heart 
Oval C. To the plain Triangle @ 5 g, add the two Semi- circles a dc, © e&, and 
two Segments a fg, and bg Pp the Sum is the Area required, e 
RuLs XXXVI. To meaſure an Ellip/is, as the Fig. IX. | 
As 1: ,7854 : : the Square of two Diameters : Area. The Area of every 
Ellipſis is a mean proportional between the Area's of its circumſcribing and in- 
ſcribing Circles, as in Fig. N. Eyed 8 
For as the Area of the circumſcribing Circle __ m: the Area of the Ellipſis 
a gp: : the Area of the Ellipſis ag p x : Area of the inſcribed Circle þ g ox. 
RuLs XXX VII. To meaſure the W * Ellipfis, as e f i, Fig. M, e d gn, 


N a If. . b 4:44 
- FresT, The Segment of an Ellipſis whoſe Baſe is parallel to the conjugate Dia- 
meter, as e fi, Fig. M, is in proportion to the Segment 4 fn, of the ſame Height 
of the circumſcribing Circle ; As 6 m, the Diameter of the circumſcribing Circle 
; c the conjugated Diameter of the Ellipſis : : the Area of 4f u, the Circle's Seg- 
t 
N. 


4 


+ of 


ment: ef 7, the Area of the Segment of the Ellipfis. Secondly, the Se 
of an Ellipſis whoſe Baſe is parallel to the tranſverſe Diameter as dn, Fi 
is in proportion, as the Area of the inſcribed Circle 5g 0x : the Area of the 
Fllipfs a gp: : the Area of the Segment of the inffribed Circle: dg n the 
Area of the Ellipſis required. Or as g x the Diameter of the inſcribed Circle : 
a p the tranſverſe Diameter, : : the Area of the Segment of the inſcribed Circle : 
Area of the Segment of the Ellipſis. The Fig. K and L, are each a Semi-Ellipfis, 
the firſt on the tranſverſe, and the laſt on the conjugate. Diameter, whoſe Areas 
are to be found by conſidering each of them as a whole Ellipſis, and take 4 the 
Area fo found, for their Area's required. 
The Fig. I K, ſheaus how to deſcribe any Te by the Help of three fireight Laths, &c. 
| 4s following, © * 
Draw the 2 Diameters af and & x at right Angles, to their given Lengths. _ 
Make nd, and e, each equal to half the — Diameter, hen a and e are 
the two focus Points, whereon fix two Laths, as on Centers, as 4g and e, each 
equal to the tranſverſe Diameter. To their Ends 5 and g fix a third Lath, 
equal to the Diſtance of de, ſo that the Ends at þ and g may be moveable as the 
2 of a two- foot Rule. Then the three Laths being moved about the two focus 
oints, their feveral Points of Interſection will trace out the Ellipſis * | 


RuLs XXXVIII. To meaſure the Areas of a Parabola, as Figures R or S. 'A 

; _- Evzky Parabola is equal to two thirds of its inſcribing Parallelogram. There- 4 
6 fore as 1: 4% Fig. R, or af, Fig. S:: ad Fig. R. or ba, Fig. S : a 4th Num- 4 
ber, two thirds of which is the Area required. | "8" WT Dias 
e ee 1 

Rules for meaſuring the Solidity of all kinds of Bodies, and their Superficiet. | 

Runs I. To meaſure the Solidity of the Cube R, or the Parallelopipedon W. A 8 
| A 1: the Area of any End or Side: : the Depth or Length from that End or 'N 
Side: the Solidity required. 0 e = : Sphe 

| | BZ ; 
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e of the Cube R, is the ge e r 123456, Fi 
S. and of Ae W. A I X, 45, and SRP 
uares 2 3, Fig. X. | 
_, To miafers the Solidity of axy Fri a he Tee. AB, and AD, © 
As 1: the Area of one End : : the Length: Solidity required; the Su- 
perſicies of the triangular Priſm V, is the Parallelogram 1-2 5, and Triangles 
3, 4» Fig. Z. Of the hexan Priſm AB, the Parallelograms 123456, 
and 1 7 8. And of the Trapezia Priſm A B, the Parallelograms 2, 3, 
4+ 5+ 000 gies Ie 3 Ce arg MAI on fe; 
urs III. To meaſure the Solidity of a Cylinder, whoſe Baſe is a Circle, as Fig. 
A. Plate LXXIV. or an Ellip/is as Fig. I. Plate LXXIIL 
As 1 : the Area of one End : : the Length : the Solidity required. The Su- 


perficies of the elliptical Cylinder I, is the Parallelogram / x mo, (whoſe Length i 
equal to the Circumference of the Cylinder] and the 2 Ellipſes <4 da, and eig 
And the Superficies of the circular Cylinder A is the Parallelogram a, and two 
Circles D G. | 2 1 1 . 
RuLs IV. To meaſure the Solidity of a Tetrahedron, . as Fig. T. Plate LXXII. 
. the Pyrami A G and AF, and Cone, Fig. R. Plate LXXIV.  _., 
| In every of theſe Bodies, as 1: the Area of its Baſe : : 5 of its Altitude: the 
Solidity required. The Reaſon hereof is, that every Cone is equal to 4 of its cir- 
eumſcribing Cylinder; that is, to a Cylinder of the ſame Baſe and Altitude, 80 | 
likewiſe every Tetrahedron and Pyramis is equal to 3 of its circumſcribing Priſm, 3 
whoſe Baſe and Altitude is the ſame as thoſe of the Tetrahedron and Pyramis, and | 
therefore it follows, that as 1: the Area of the Baſe of a Cylinder, or Priſm ;; ; | 
the Lengrh of its Axis : a 4th Number, one 3d of which is equal to the Solidity | 
of the Cone or Pyramis inſcribed therein. : | 1 1 ö 
Tus Superficies of the Tetrahedron is the equilateral Triangles 1, 2, 3, 4. | 
Tux Superficies of the ſquare Pyramis A F is the geometrical Square AE, p | 
and the Iſoſceles Triangle ae 3, bg 4, d h; c, and a . The Superficies of the 
octangular Pyramis A CG is the ( n AF, and Iſoſceles Triangles abcdef 
g; and the Superficies of the Cone is the Sector b bi ff and Circle 4 ; 
Note, The Length of the Arch 4 if is equal to the Circumference of the Baſe 
of the Cone. And the Radius 3 5, to bf, the Side of the Cone. i 
. Ruiz V. To neaſare tbe Solidity of a Sphere, as Fig. T. Plate LXXIV. 
Gare Axis: Solidity required, or as 1 ::,5236 


As21: 11 : : the Cube of the Sp 
: : the Cube of the Spheres Axis: Solidity required; for it the Axis of a Sphere 
be 11, its Solidity is „5236. v8. "NS Regs . 
Every Sphere is equal to a Cone, whoſe Axis is equ 2, oa Radius of the 
Sphere, and its Baſe to the Area of the Sphere. Or every Sphere is equal to 
two thirds of its circumſcribing Cylinder. erefore, as 1 : the Area of a great 
Circle of the Sphere ; : the Diameter : 4th Number, two thirds of which is the 
Solder e TT TT Foo lid tet Ya 
As a Cone is equal to 4 of a Cylinder of equal Baſe and Altitade, and. as a 
Sphere is equal to g of a Cylinder of equal Diameter and Altitude, tis there- 
re evident that a Cone whoſe Baſe is equal to a great Circle of a Sphere, and 
= * equal to the Axis of the Sphere, ä its Solidity is equal to 3 the Solidity of 
cre. * i 1 7” b-. 42 N 
At a Cone, whoſe Axis is equal to the Semi-axis of the Sphere, and the Di- 
ameter of its Baſe to twjce the Diameter of the Sphere, will be equal tg the Sphere; 2 
as alſo is a Cone whoſe Axis is equal to twice the Diameter of the Sphere, and the 1 
Diameter of its Baſe equal to the Diameter of the Sphere.  * . | 
Rutz VI. To meaſure the Superficies of a Sphere. 
Tar Area of every Sphere is equal to four great Circles thereof, ſo the Area of 
the Sphere, Fig. T. Plate LXXIV. is equal to the Circles VWXY. Or as 1: the 
Diameter : : the Circumference to the required. * 
Nete, Tas Area of a circumſcribing Cylinder is to the Area of the inſcribed 
Sphere, as 3 is to a2; and which is the ſame Proportion, that the Solidity of the 
Cylinder has to the Solidity of the Sphere. : ä * Notes 
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Note, Ir the Coverin nA 2 N 

Covering of the Heads of of Semi- circular Niches, i Li : 
died in Fig. M. by t v wx, W&c. rA A Part, ac a, 

| multiplied twice the Number of Parts laid 11 the 7 de . | 

es of e Sphere rec uited. Note The Se occult in this 

ig. ars no more than a epetition of oe ih Fer. . Plats LV which 1 

have inſerted here again, for the eaſier Undeifianding the Manner of 2 8 

8 Ec. which are the Superfic 


Nerz VI, Ty meaſure the Solidity Bar - geber, , * * **. 


| I. The Diameter a the Fruffum being given, 
To 3 times the 1 re of f _—_ 2 its 
371, its Altitude. dae . 80 Sum wy * che H he, a 
F236, the Product, cutting off 4 Dedmaly to 1 ·[᷑ js the | 
requi 
II. The Axis of the Sphere k g, and 1 3, the Hei of cho heme ind,” | 
Frou 3 times 42 A. ſubtr vice ths Height of the Segment. Multip 
the Remainder, by the Square, of the Segment's Height, and that Product by 53 
the Product, cutting off 4 Decimals to the Right-hand, is the gone q quired 
RyLz VIII. To meaſure the Solidity 175 hk 27 * of @ Sphere, as h AL, 
te 


Fx en the Solidity of the whole Sphere, deduct the Segment 5 mh, and the 
Remains is the Soli e required. 
Rus IX. To anefure the Zone 0 a kk as Fig. AL, Plats LXXIV. | 
From the Solidity of the w ole phere, deduct the two Segments 5 ms & and 
deb, the Remains is the Solidicy of the Zone required. 
RLE X. To meaſure the Zone of a Spherei, as Fig. L, Plate Lxxm. b 
9 the Square of h A, the conjugate Diameter, by @ u, the tranſverſe 
Diameter, and that roduBt by 13236, 8 roduc̃t, cutting the 4 Decimals, is 
* Solidity required. | 
Nate, Evuxy Spheroid, as ac eg, Fig, Q, Plate LXXINI, E thirds of 
& Cylinder, as ad »f, whoſe Diameter is equal to the conjugate mio gf 


Height to the tranſve verſe Diameter, 2 | 
the 8 . 


uLE XI, To meaſure I- or Fr 
the Solidity of the Spheroid, fo L any Part of the Sphars os thi Tike art of tho 


Inscr1BE the Spheroid in a Sphere; then as the So 
eroid, 


Ape XII. To meaſure the Solidity OF, parabolick Conoid, as Fig. N, Plats 


Tuts Solid is generated by the 1 of a Semi- =, on its "oY 
and is thus meaſured, vix. falt ply the Square of its eter, by ,785þ 
and its Product b y half the 1 regu rpendcular Aide the Produc & (cuting of the 4 


Decimals)-1s hg 
Ruxz XIII. 9 155 Leer! F as facg, 


Mor rirrr the Sum of 8 4— * ; and F , the leſſer and preate! 

8 1 3027, and = c and f g » prone 

ous 3 Av. „ peer is 2288 2 ie 1. 

VLE o meaſure t di; as = 

vis a, a _ 
ULTIPLY eſt | 1888, 

Product by I Fu 


of ,785 4) and that 1 f its laſt Product, cutting « 
and ed. d the * | curing 
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18 = $1660 
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ü Content in the Table,: enz mm 
ind | j gens £F Area of one Face | 
Sis 07h ke o Fwy cnn iy 0 op: ds | 
; t o waote , 
$20 Note, The ſuperiicies of the Tetrahedron ; the Fig. V. 7 of the Ce, che F 
the 0 | . as has been alread obſerve Of the Octahedron, the 3 equl- 
l | | 2435867, / 1. 1 the 12 P __ 
A c 1 12 1 5 | co N nd 
| "x 0 oe. Fg. V2 Plate LXXIII; and which age 
xls, 5 ud, as F 
Fe cut out and folded up together, will form. the ſeveral Bodies in juſt Pi 
Sh o meaſure the Solidity of l m Need e . | 
cg, 16777 es et ate Foy 5% £7 F AC and E 
. and t 1 
ater MuLrirLy ts Aces of ths 3 wt + 9 N and 
the extract the ſquare Root of pr redes. d cars Roo Ling, © wot, 4 


uired. 
nh Tus — of the | Froftum of the t clangular Prrumbs 22 bam. 
g * is the 3 Trapezoids, abed, dhbf,cf1 3, an Triangles 1 2 
£4 2 in Fig. 2 The Supe „ of fo yg wah 
1 99 our Trapezoids ab; 8, 8 247, 67 % 2540; | 
2 15 34s and 5967, 74 D. The $81 he preg 
octangular Pyramis, Fig. E, are the four Trapezoids on each Side, and the two 


Octagons a, and agg f, Cc. The Fig. F, is allo the Superficies. of the oc- 
tangular Fruſtum E, 2 de the-Trapezoids 123456789 22 The 
Ockagon F its Baſe, — cab” 8 1 

if | 
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, Tue Superficies of the Fruſtum of a Cone, Fig. 8. Plate LXXIV, is the im- 
1 _ RE te tak Circles 852 1 n 
ULE XVII. To meaſure t dity of a Pri/ſmoid, or Fri v of ax irregulay 
Pyramid, whoſe Ends are diſproportionable, Fig. G. — * 
To fh, add half & d, which multiply by h g, the greater Breadth, and reſerve 
the Product. To 5 4, add half fb, which multiply by e 4 the leſſer Breadth, to 
which add the former Product reſerved, and the Sum being multiplied by 4 of the 
perpendicular Height, the Product is the Solidi regions. ee WO W842 
Tus Superficies of this Fruſtum is the 4 'Trapezoids 1 2 4 5, and the 2 
2 . 3 — 6, Pig. _ 3 ET 
RuLE To meaſure the Solidity of an oblique Fragment of a Cylinder, as a 
Fig. p. late LXXIV. | 7 bs 1 
As 1 : the Area of its Baſe a, : : half its Length : the Solidity required. The 
8 of this Fragment, is the Iſoſceles Triangle /g e, the Ellipſis &, and the 
ircle d. | | | ETD 
Nete, Fig. Z is a double Fragment, whoſe Superficies is the two Ellipſes e and 
V. and geometrical Square 1 g mn; and Fig. O is the Out-fide of 4e a l, which 
is a Fragment of a Fragment of the Cylinder 5 d g 6. 
RuLs XX. To meaſure the Solidity of a Cylinder, auboſe Ends are oblique to its Aris, 
as Fip. Plate LXXIV. : 


By RuLe XIX. meaſure the Fragments à and þ ſeparately, and add their So- 


lidities to the Solidity of the Cylinder 9, the Sum is the Solidity required. 


The Superficies of this Cylinder, is the double Trapezoid ef b g, bg ki, and he 


two Ellipſes c and d. The Figures E I K are other Examples of this kind, 


whoſe Superficies prodyce different Figures, according to the various Sections of 


their Ends, which I have added for further Examples of this kin. 
RvLz XXI. To meaſure the 8 A a Cone, as bd c, Fig. A B, Plate 


As 1: the Area of its Baſe, : : wi of its Altitude: its Solidi uired, 
The Superficies of this Fragment is the curved Figure c 8 ei, the Circles or, 
and the Ellipſis abde, Fig. AX. | 1 1 

Ruts XXII. To meaſure the F. of a Cone, whoſe Ends are oblique to ithe 

| Axis, as Fig. AC, and A D, Plate LXXIV. an 

_-FigsT, meaſure the Fruſtum, as a Fruſtum whoſe Baſe is ri ht- angled to the 
Axis, and from that Solidity deduct the Fragments that are deficient at the Ends, 
and the Remains will be the Solidity required. EOS 0 
Tux Superficies of theſe Fruſtums are laid out as following, Fig. A B. On « 
deſcribe the Arch © #2 , Cc. e, equal to the Circumference of the Baſe of the 
Cone, which divide into 8 equal Parts, at the Points Ai, &c. and draw the 


Lines a m, a J, ak, &. Draw 61 parallel to 4c, and divide 1 c into 4'eqtal 


Parts. Makea 5, 4 11, each equal to à 4; make à 6, a 10, each equal to 43; 
make a 7, à 9, each equal to à 2; e @ 8 equal to @ 1. Through 

Points 11, 10, 9, 8, and 7, 6, 5, trace the Curves e 8, and 8 e; then the 
Figure c 8 eic is the Superficies of the Side. The Superficies A C, and A D 
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LECTURE, I 
Of the Solution of plain Triangles. 


2.4 tres io ME WE. J. Dzriwirions. . 
IRST, plain Triangles are right-angled or oblique-angled. Secondly, a 
right-angled Trian Fo is ſuch x ke as h == right Angle, 2 
two acute Angles, as the Triangle A, Plate LXXV, whoſe Angle 6c 4 is 
right Angle, and the Angles c 6a, and 6 à c, are both acute Angles. . Third- 
ly, an oblique Triangle is ſuch a Triangle as hath one obtuſe Angle, and 
two acute Angles, as the Triangle B, whoſe Angle 5c a is obtuſe, and the 
les ca, and cab, are both acute Angles, Fourthly, In every. right- 
angled plain Triangle, that Side which ſubtendeth (or is oppoſite to) the right 
Angle, as 6 a, in Figure A, is called the Hypothenu/ez and of the other two 


Sides, the one, as e a, is called the Ba/e ; and the other, as c l, is called the Pe- 


pendicular. Fifthly, in every oblique plain Triangle, as Fig. C, the lon Side 
is generally called the Baſe, as on D is 
made the Baſe. Sixthly, In every right-lined Triangle, the Sum of the De- 
e ee Angles, are equ NI. is e on 
have any two Angles given, you have alſo the third given, it being the Com- 


plement to 180 Degrees, Seventhly, And as in a right- plain Triangle, 


the right Angle contains go Degrees, therefore if any one of the two acute Angles 
be given, the other acute is girea, becauſe it is the Complement of the other 
or of. 


acute Angle to go Degrees; the other acute An right Angle to 180 
Degrees. Ei cy, To all plain Triangles Racer the 8 proportional 


to the Sines of their oppoſite Angles. „ | 

Tae Solution of plain Triangles has always conſiſted of 12 Caſes, but herein 
I have reduced them unto 8 Caſes, of which 4 are of Triangles god, 
and 4 of Triangles oblique ; and which anſwer every particular exactly the ſame, 
as thoſe of other Authors divided into 12 Caſe. (1 


I. Of right-angled plain Triangle. 
' ' In the Solution of right-ang Aa H es, chere are always two Parts 
given, as two Sides; or an Angle and one Side; to a Side or an Angle re- 
| : Caen I. Fi A. Plate LXXV. | | By 
Ps” les c b a and ba c, and the Hypothenuſe. | 
Maxs calbrs cale of Feet) opal 2.46 Feet, and c & equal to 60 Feet, and 
aw 6 a, which is the Hypothenuſe required. With 60 s of Chords, on 
the angular Points þ and a, deſcribe the Arches ed and g/, which being meaſured 
on the Scale of Chords, 'e 4 will contain 52 Deg. 50 Min, in. and g f 37 Deg. 30 
Min. which are the Angles require. _ | 
2. Hiding be e Ln Bo bod eb 6 
Hy 71 à 100 ert, a the Baſe Ca Bo Lee, ug gen, fo 24 
| 44̃ĩQUte Angler, 3 E. — 3 
| AXE 


- Two Sider, and an Angle oppoſite to out * Tides, bing gow eu 
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Maxx ca equal to 80 Feet; erect the cb of. at Pleaſure 3 
n the Perpendicular at 5, and draw 


the Line 5 a; then meaſure the Degrees in each Angle, as in Caſe I. and & c will 


be the Perpendicular uired. 
al III. Fig. A. Plate LXXV. 


The B 7 ca 80 1 and the Angle c a b, oppo A the P or a 
9 * Min. bei 40 fad the ne cb, _ root] (A 
- Maxec ac — 2 oot; 78 ndicular cbo etage, 
make the An 5 bac equal to 37 o Min, and da the Li. ine ab, which 
it cut the Ferpoadicular in 6, - fox * Þ the Firyecidividen, and 6 @ is the Hy- 
pothenuſe required. 
Cass IV. Fig. A. Plate LXXV. 
The Hypothenuſe b a 100 Feet, and the Ang le c ba g Deg. to the Baſe, 
being given, to find the Length of the "Baſe Ca, and fas fo Beg. e b. 
Draw 6a equal to 100 Feet; make the e o Min, 
and draw bc of Len gh at Pleaſure ae ha baceq 4265 
ment of the An ga, a, and draw the Line @ c, w e Wr 
is the Baſe, —_— 7 quired. _ g 
7. 
 Inthe Shen of obligaten riangles, there are alwa © ds tow 
err e, hon Ang and a Side, to AFB 


Cat I. Fig. B. Plate LXxV. 


| Nun maid 'of avs Vick, 2 

Fir, The Baſe b a 100 Feet, and Sid be 50 Feet, 6. . 

to the Side b e, bein * to find the Side c a t 
Mars a equal to 100 Feet; © A rw ak, wee 

_ 4c mort Nee ho", Bl as at h 445 

le 28 Degrees; from a, draw the 

en hp 4e in c, n The Geog. 

— 4 The Baſe © a, Fig. LN 100 Feet, and Side ba 50 Feet, with the 

cba 110 Digree, oppoſite to the Baſe © u, bring given, ND 


Feet. 


Maxz be equal to go Feet; make the An; cba equal to 11 
draw bc of Length at Pleaſure; on c, with of the 
terſe& the Line S e in c, then c6 is the Length the Side required. 


Thirdly, The two Sides c b 60 ier, and b u 58 Fett, with the 55 1 as 


gre oppoſite 1 the Side bu, bring given, 1 fl the Length of the Bas cu 109 


Draw c a at Pleaſure; on c make the A ach, nal to the given Angle 
28 $ rer ag ws 
in the Line c ain 2; then e 

a Cazz II. Fig. C. Plate LXXV. 
— e a 100 2 the Side 282 Feet, with. fhe 4 


third 
2 AI as in Cafe I. 40 ins By 


** Cs III. Fig. C. Pate LXXV. e 
The three Sides © 2 100 Piet, c h 60 3 ba 30 Fer, being given, ,t 
By Pros. I. Lxcr. IV. Parr! 3 the Triangle 5c @, and hy Gow 


of right angled plain Triangles, find we gantity of each Angle, 
Cas 


BIS eee tek 


* Plain Trranararu. denne. perform'd. * 


LECTURE 0. 
8 Of Mexfaration of Heights and De. 
m * F, 
a ten Feet Rod, Chain, &c. 1 2 128 * 


Pros. I. Fig.F. Plate Lxxv 
| To tale the Altitude of an Oi , as the Obelift e fs Brabant. 


Moves from the t, unti looking ＋ 82 
the Top of 88 1 e b cut ut 0 Min. on ond Aab 1 as 
ath; to your N Jay» the cen- 


© your By 


tine of ts Ob i qual Fe Help kt of the Obje® 
ward, until the b-line cut [as es, rnd the Hei 
added to your Diſtance as before, Sum is the Heig bt 

manner moving backwards, until the Flumb-line cx cut N 2 as at 7 
then ̃ of the is the Altitude. And at , where the 

94 Min. the Diſtance is double the Altitude. 

2 is between you and the Object, ſo that you cannot nieaſurs 
to its Baſe, then go nearer, or farther, until the umb: line cut 26 Deg. 4 Mia. 
as at /, and there make a Mark on the Ground; wr oy gr bd t Line 
wich your firſt Station and the Object, until the Plumb-line cut 18 De r . A: 
u at m, then the Diſtance between your two Stations / and #, is equal to 


— 
Pros. II. Fig. G. Plate LXXV. 


Oey Soy ans 


by | 
3 Feet, as de: let the Length 
of the Shadow of the bjedt be 4% and of 


eg; then as the Length 
af de Ades of the 1 hell 


ofthe e. W 
Shadow of the Object to the Height of the Object. 


Pros. III. Fig. H. Plize Lx vx. 
7s rl ae ch tht 1 refit by the Help of a ten Feat Rod 


Let the Obeli IN avboſe Altitude is required, 
RT ORE ce, as at m, and a Stick, as = f, equal $0 
the Height of your Eye, ye, ae any Dilancs ln Line with 8 look 
from the Top of the Stick, level to the B and againſt your Sight, 
at the 10 Feet Rod, make yy as at; a ſecond Perlen to 17 a Piece 


of P the 10 Feet Rod; looking from the Top of the Stiek 
5 the op of the Objec, you ſee oþ Ne K el at ek Fes 
. Marks on the 


make a Mark: Thi devs, meas th 

TILE alfo the Diſtance a i e OX age 

tance m—_ the Object, ca Hei above the 

1 ; tow — 42 
n 


een 


. 
[ 
[1 
[ 
Y 
| 


| 


7, 8 required, 


Secondly, To find the Diſtance of the Tree at r, in Fig. M, from the Paint v, 
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2,0; Prom IV. Fig. G. Plat L. 

Do take the Altitude of an Objea that is inacceſſible, by its Shadow. 
Surrosz the Shadow of the Object reach from 5 to e, and, at the ſame time, 
the Shadow of a Staff reach from e to g; at about two or three Hours after, 
when the Sun is riſen conſiderably higher, place down a Mark at the End of the 


- Obje&'s Shadow, which ſuppoſe to be at ; alſo, at the ſame time, make a Mark 


at the End of the Shadow of the Stick, ſuppoſe at /; now, as the Triangle 4 f g 
is fimilar to the Triangle ace, and as the Triangle de , is ſimilar to 14 
angle @ c b, therefore, as Fg is to the Height = the Staff Je, ſo is ce to the 
Height of the Object require. „ 


PR O B. V. Fig. I. K. Plate LXXV. 


1 


To meaſure the Altitude of a Hill or Mountain, by the Help of a Syirit-Level and 


7 Station-Staffs. 

(1.) ExecT your Level truly horizontal on the Top, as at 5, and directly 
againſt the Inſtrument, let a ſecond Perſon hold up a ſliding Station-ſtaF, with a - 

ane ſix d thereon, which he is to move up, until, looking through the Sights 
of your Level, you ſee its apper Edge, as at »: This done let the ſecond Perſon 
write down the Number of Inches and Parts of Inches that his Vane is above the 
Ground at , let a third Perſon write down the Number of Inches and Parts 
of Inches that your Inſtrument is above the Surface of the Ground at 5. (2.) Re- 
move your Level down the Hill, as to 4, and your zd Afiſtant to 4, and let 
your zd Aſſiſtant erect his Station-ſtaff at m, the Place where your ad Aſſiſtant 
firſt ſtood : This done, fix your Inſtrument truly horizontal, and looking to your 
3d Afliſtant at , let him flide up his Vane until you fee its uppe Edge, at 
which time he is to ſet down, under the Height of the Inftrument obſerved at 
5, the Inches and Parts of Inches that his Vane is then above the Ground ; 
alſo look to the Station-ſtaff of your zd Aſſiſtant, and cauſe him to ſlide up his 
Vane, until you ſee its upper Edge, as at /, and let him place down the Inches 
and Parts that his Vane is above the Ground, under his firſt Height obſerved at 
n. Proceed in like manner at every other Obſervation, as may be required to 
deſcend unto the Bottom at 3. (3.) Let each Aſſiſtant add into one Sum, the 
Heights of his ſeveral Obſervations, and then that of your 3d Aſſiſtant's being 
ſubtracted from that of your 2d Aſſiſtant's, the Difference is the Altitude of the 
Hill required. _ 4 n 

fes. VI. Fig. P. O, M. Plate LV“ 
To meaſure an inacceſſible Diſtance. © ©* 1 * 
| Inaccess1BLE Diſtances may be meaſured by many Methods, as . 
Firſt, To find the Diſtance of the two trees 7 and 8, Fig. P, which is render d in- 
acceſſible by the River bb. 1 Ng 

As816n any Point on the Ground, from which you can meaſure directly un- 
to the two Objects 4 and 8, as the Point 9; continue 7, 9 unto 11, and 8, 9 
unto 10, making the Diſtance of 9, 11 equal to 7, 9, and the Diſtance of 9, 
10 equal to 8, 9, then the Diltance from 10 to 11 is equal to the Diſtance of 


aubieh is render d inacceſFble by the River b b. 


luacixz a Line to be drawn from & to r, and thereon erect the Perpendicu- 
lar v ww, of any Length, and let 7 v N at Pleaſure towards y, which 
20 


ik 


be done by firaining a Pack-thread Line from w towards y, in g right Line 
wr, In any Part of the Perpendicular v ao, aſſign a Point as au, and atay 
0 
le 


Diſtance from you, place a Stake in a right Line between ww and r, as at 2; 
another on the Perpendicular, at any Diſtance from cu, as at :. Make the Tri 
ww t x, equal to the Triangle wv 77; and continue av x, uutil it meet the Line 
vi in y; then the Diſtance v y is equal to the Diſtance vr, W 

f | I | s Ys 


6 


— 
S 
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Thirdly, To find the Diftance of the dans Trees, 12 and 13, Fig. ©, Wiener, 

rendered inacceſſible by the River d. 

Aſſign a Point as 16, from which you can meaſure to both che Objedt.- [Place 
two Stakes at any Diftance in right Lines, from the Point 16, to the two Odjectu, 
as at the Points 14 and 1 55 and meaſure the Sides of the Triangle 14. — 16 alſo 
the Diſtances from the Point 16, to the Objects 12 and 13. On Paper, with a Scale 
of Feet, make a Triangle, whoſe reſpective Sides are equal to the Meaſures of che 
Sides of the Triangle 14, 15, 16, and continue out the Sides, reſpecting the Sides 
16, 14, and 16, 15, each equal to the Meaſures of 16, 12, and 16013. Then the 
Diſtance between the ce of thoſe Lines, being ee your Seale of 
Feet, will be the Di _ f 

| ny o ork NKL. Plate LAXV..- "of 
To Meaſure an inacceſſible — 5 ay of a geometrical dg — 


or equilateral 1 riangle. 
Firfl, To meaſure the Diflance 5 b, Fig. N. which is rendered inacceſſible by 
; the River c, by Help of a geometrical Square. - — 
Imacis a right Line to be drawn from 5, to the Object z, which contnde 


towards 4. On the Point 5 erect the Perpendicular 8 Length at Pleaſure, 


and therein aſſign a Point as æ, where with a Piece of Board, make a 8 
Square, apply its Angle over the Point æ, and direct its Side z 1, to the Object; 


alſo at the ſame time cauſe an Aſſiſtant to move along the Line 5, 4, until by 


the Side of. the prog: Square æ 3, you ſee his Station-ſtaff erect, at 4. 
This done, meaſure the Sides of the Triangle 5 x 4, and Hob. as ch ne Dit 8. 4. 
is to the Perpendicular æ 5, fo is the Perpendicular 2 5, to 5 6, iſtance re- 


N uired. 
Becondly, 7 meaſure the nay 1, Fig Fig. Fax wohich 1 rind i 
t 
Brixc furniſhed with a Piece of Board that is an 8 Triangle, e 
"PP one of its Angles over the Point /, and direct a Side, as Im to 4; and at 
e time direct an Aſſiſtant to fix up a Station-ſtaff in a direct Line with the 
— Side In, at any Diſtance from you, as at p, and then ſet up a Mark ia the 


Point J. This being done, move Song the Line / p, until by the Sides of the 


uilateral Triangle, you can ſee both the Mark ſet up at i. and the Object at &, 
which you will do a Me Point py: chen the Diſtance of /p is equal to the Diſtange 
4 required. 

Nate, In the ſame Manner, an inacceſſible Diſtance; as f a, Fig. K. may be 
found by a Right-angled plain Triznyle, as e g. (og wan e Jr 20 Le, 3 
equal, as is evident to Inſpection. 

Sener . Fig. Plate LXXV, | 


= meaſure the Diſtances of divers Object, that are inacceſſible at two Starions: 25 


the Help of a common ſmall Table, or Foint-ool, and a ele Rules .awith perpen- 

di A, Si 2 fixed at each End thereef. 

Ler the ſeveral Objects be a bõ ca, and the two Stations ih, " 100 Feet, Yards, 
Sc. Diſtance. 7 

Brixc furniſhed with a freight Rule, about two Feet, or two. Feet and. half 
in Length, with perpendicular Sights ſo fixed at each End, that the Slits of the 
Sights ſtand perpendicularly over the thin Edge of the Rule, (which is general- 
ly "al an 22 x) and a ſmall Table or Stool, that hath 4 ſmodth and even 
Surface, proceed as follows, wiz, With a Scale of Feet, Ce draw a Line in the 
Middle of the Table, as i k, equal to 100 Feet, the Diftance \between the two 
Stations; and then being at one of the Stations, as at i, lay the Edge of the 
Index to the Line # A, and move the Table, until through the Sights of the Ia- 
dex, you ſee the other Station 4, and there fix your able faſt, On the Point 
on your Table, fix 4 Pin, and a plying the Edge of your Index to the Pin, 
look through the Sights, to the firſt Object at a; and draw a Line from the 
Pin, by the Edge of the Index at Pleaſure, as + a. Move your Index in like 
Manner, to every of the remaining * drawing Lincs fiom the Fin, to- 5 

wards 


— 


p 
—ñññ ͤ KKK 


| 
| 
| 
t 
* 
1 
* 
It 
1 
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=» . This done, N JUL, Fable 
— — — goats e onrs i on your able, 901 de wg ae lay 
your ndeXx- ginge “ion 2 a move e, until the 
Sights you ſee your, ſirit cee BG therg; 15 your, ro able FR DN Hung 
Point i on:your Tabls, an then b 1 the Inde x to. ie Pin, dire 
tho Sights unto to EFT pf f the Objects, and draw. Lines as Poſs: & 55 the firſt Static 
which will interſe& the Former in the Points a 5 c 4, and 1 — 8 
Diſtandes from the two Stations 7 and. 4) being mealured on The ng | 
awhich'the Line 14 was drayn on the. Table, will be the true Diltan 
2Objett"required. | | 

Note, "By the tine Method of Working, the Plan of FIN 225 
taken, if che An e Are ens as bo 955 different C NE 
ſeen at each Station, 


P A R * vi 
of eine LANDS, . 


Hk uſual Inſtruments for this E N Phi Tot 
Theodolite, Circumferentor, and Chain : but as che generally .the firſt are I 

* ents of great Expence, beyond the Reach of common Teer for whoſe 

[Fake I have publiſhed this Work, I ſhall therefore give ſome few Examples, to 
= — by the Help of a ten Feet Rod, or Chain, and a. Joint-iool or Table 


ay make'the Plan of any Piece of Land, that is not very gre Pan. 


yoke th the utmoſt Exactneſs. 
MN. B. The Chain is that which is called Gunter's Chain, whoſe = 1s equal 
00 Statute Poles, or 65 Feet, divided into 100 Links, each 7 4 


yeogth 
PI o. I. Fig.S. Plate LXXV. 
Jo male the Plan of an irregular Side of a Field, as i h desk 
Malte an Eye. draught on Paper, expreſſing the ſeveral Angles, and there 
2 the occult Line 6; as allo the ſeveral perpendicular 0 -ſets 12 b, 42 g, 


56 % Sc. This done, in the Field, meaſure in a right Line from i, towards 


* when you come againſt the Angle b, as at the Point 12, write doum on 
your Eye. -draught, th, iſtance meaſured from i, as alſo the Length of the Off- ſer 
12'S, which place on the Off-ſet. Proceed in like Manner, to meaſure the remain- 
ing Diſtances to every Off-ſet, and the Length of each Off-ſet. This done, drawa 
Line on Paper, and with a Scale of Feet, ſet off from ; all the feveral Diſtances, 
"as 5 12, i 42, i 56, &c. and from thoſe Points ere. erpendiculars, making 
each equal to their reſpective Meaſures in the Eye-draught, and then right Lines, 
as 1, be, 2 77 Sc. being drawn from 7 to &, from 5; to g, from g to /, c. they 

will be the Elan of the * re Side of the Field, as required, 

Note, If the Side of the Field be curved, as Fig. R, then take Of lets at 
remarkable Bending, as at hg ei 4, Sc. which meaſure and plan as.befars, 2 
through their Extremes trace the Curve, as required. ; 

Pros. II. Fig. V. Plate LXXV, | 
To make the Plan of a Field, by the Help 4 a Chain only, as 1 Fig. ac d f "WP 
Make an Eye-draught of the Field, and divide it into N cage 
the Sides of the Field, and of every imaginary Triangle, which p on fen 
| reſpectine Side, with à diagonal Scale X Chains and Links, as expe by E Fe 


11 2 FFS. Sg FSS gene 


| To 2 


©* A. 


* 209 „ nd hn. tine. of * 


7" 0 008" "0 WEE, 


"Ba 


"BY SLSR winBDBoo SD 


1 rer 14D 18 
EO. L LECT. 2 day vill da 
Trian reſented i E 

1 e a i 

Pao. III. Fig. V. . Plate LXXV. 
e e Fils 5 2% of the Obain nh, 4 as 

8 1 

| Frasr fix up Marks, fuch Pieter of Paper t 
dicks; i 5 Places, as  bedeſyb1h, an and fly th a of 
from one to the other, hy or de, e Ce Aſſign 4 Statipn thy 
middle of the Field, as at a, and i ight Lig a down m thenge, 
. ' whole a 


unto ae it Je def; e. whi 
agg * Make an Eye-draught a as expreſſing eue 
C. 


By go II. hereof meaſure and delinexte the ſtreral Fin gles ; and by 
Prop, I. meaſure and ts the Of ſeth. on the Out lines of the ſeveral 


ns eG heh yoll complete the 


ole, as required. F 71 
Not; e e the then eee Son. Chains, 75 Links, as from 

n e a, thus, 2 
Pros. V. Fig. AC. Plate L. 


5 to a, thus, 3: 779 8 two Chains, zn 10 
t 10, Sc, 
Fo the Plan of a Field, 1 e e three Station, 
A * 22445 e FED) 
SSIGN Stations im the Field, as @ dc, at any Diſtances, ad, at 
hs er, and dc, at 3 Chains, and 35 — rn Draw 2 3 20 
Table, by y your Scale of Chains and Links, to t 3. Chains, the 
between the Stations @ and 4 Place yaur Table in the Field, over the ſtati 
N and laying your Index on the Line a d, youu the Table abour, until yog 
ee the Station b N our Table faſt. Fix 4 Pin in your Tableg at 
Pat ww por your Index thereto, direct the Sights to the ſeveral An 2 
now wo dy Q88d right Lines from the Pin, towards each Angle. 
— e Diſtances from your Station a, unto every of the Angles, and 
of Chains and Links ſet from the Pin, on each _ 9 
24 Er. their reſpeRive as 2: 55 3 753 3:56 3 Ce. w 
the Lines w n, #0, o v, ere 1 and 42 99 ove your Table to the ſecond 
—— 1 — Jaying your Index on the Line ad, move the Table about, un- 
r and there make it faſt. Fix a 
P Point 4, and la Index to the Pin, turn it about 
Ln þ whe Sightiyou fe y our n at e; and by the Side of. the 
Index draw CG Line Ads whith makle cqual.to- 3 Chains, 25 — the Diſtance 
of the third Station c from 4. Alſo, from the Pin on the Table, direct the In- 
dex to che Angle y, and draw the Line dy, equal to its meaſured and 
join the Side 35. Remove your Table to c, the third Station; lay the idex'en 
the Line dc, and ninye the Table about, until the Sights you ſee the 


— — — 


Station 4, and there make it faſt.' Fix a Pin in your Table, at the Point q and 


laying your Index thereto, direct the Sights to the Angles 2 0 J, and drat 
| as ines towards each Angle, equal to their reſpective Meaſures, from the Station r. 

hen the ri right Lines! * b, bi, i, adds; being drawn, ward: will rd 
the Plan, as 


Y 


pe v. Fig- Ac. Plate LXXV. * 


| To make the Plan of 4 Fin, hte ee 9 be of 6 Table and 


FirsT, go about the Field, and af at proper per Diſtances make choice of Stations, as 

at a, p, 9, 75 5, C, wheteat 6x up Btic with Paper as aſoreſaid, Then beginning 

at Dae one Station, as at 4, meaſure the Diſtance from à to g, and from @ to p. 
* Line ar hn w L _—_ N N 4 4 


1 
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and Links, the Length from 4 to g, place your Table over the Point a. Lay 
your Index on the Line repreſenting the Line ag, and move the Table abdut 
until through the Sights you ſee the Mark at g, and there make it faſt. Fix a 
Pin in your Table at the Point a, and laying your Index to the Pin, direct the 
Sights to the Mark at p, and by its Side draw the Line ap, equal to its Leugth 
before meaſured. By Pros. I. hereof, on the Line @ g, meaſure and delineate 
the Off-ſets bo, cn, d n, alſo the Off- ſet + I, from the Off-ſet d m; then ei, and 
Fb, alſo the Off- ſets ? V and i ab, on the Line ap. Through the Extremes of 
the aforeſaid Off- ſets draw the Lines ww, wo, on, nm, ml, Ii, and i 5. | 
Prack your Table over p, and laying the Index on the Line p a, 8 
Table about until through the Sights, you ſee the Mark at a, and there make it 
faſt. Fix a Pin in your Table at the Point p, and laying your Index to the Pin, 


direct the Sights to the Mark 9, and by its Side draw the Line p g, which make 


equal to the Diſtance that the Mark at 9 is from the Station at p. Meaſure and 


delineate the Off-ſet 9g x, and draw the Line w x, Repeat theſe Operations at 


the Stations 7, and you will complete the whole, as required. 
Note, By th 
within-ſide, as ſignified in Fig. V. by the ſtationary Diſtances, s /mnogrts. 
LE. PR OR. VI Fig. T. Plate LXX V. „ 
To make the Plan of an encloſed Road, Street, &c. 3 
Firſt, Make choice of proper Stations as at sf and v, at which Places fix up 
Marks as aforeſaid ; meaſure the Diſtances ? s, and t v, draw à Line on your 
Table, to repreſent the Line # v, on which from your Scale of Chains and Links, 
ſet its meaſured Length. Place your Table over the ſtationary Point 1, and lay- 
ing the Index to the Line ? v, move the Table about until through the Sights 
ou ſee the Mark at v, and there make it faſt. Fix a Pin in your Table at the 
oint z, and laying the Index to the Pin, direct the Sights to the Mark at s, and 
by its Side draw the Line 7 5, equal to its meaſured Length _ 5 
By Pros. I. hereof, meaſure and delineate an Off- ſet againſt every Angle, 
contained in the two Sides of the Road or Street, and right Lines being drawn 
to their Extremes will be the Plan of the Road or Street, as required. A 
| PR O B. VIII. Fig. XX. Plate LXXV. K 
To make the Plan of an irregular Wall, by the Help of a ten Foct Rod np. 
Fir/t, Make an Eye Draught as W W, and thereon ſet down the 1 of 
every reſpective Side, contained in x, X; and then proceed to meaſure the Angles 
as following, viz. | | . 1 85 
(.) To meaſure the Angle x a e, imagine the Side X a, to be continued 10 Feet 
as from à to &, alſo ſet 1o Feet from à to c, and meaſure the Diſtance & c, which 
ſuppoſe to be 5 Feet. Place the Meaſures of this Angle on your - he nga 
cet, 


asatabc, (2.) To meaſure the Angle a e i, ſet io Feet on each Side the angular 


Point e, as to 4 and /, and meaſure the Line F d, which ſuppoſe to be 20 
place theſe Meaſures on the Eye-Draught, as at def. Proceed in like manner to 
take the Meaſures of all the remaining Angles, at i mp r w, NC. 
| To delineate this Plan from the Eye-Draught. 1 
Maxx W a, equal to 21 Feet, the Length of X a, on à in Fig. W. with a 
Radius equal to 10 Feet of your Scale, by which you delineate the Plan. De- 
ſcribe an Arch as 6 c, make bc equal to 5 Feet, and through the Point c draw 
bc equal to 5 Feet, and through the Point c draw a e equal to 32 Feet, the 
Length of the Side as, On the Point e with a Radius of 10 Feet deſcribe the 
Arch 4f, and therein ſet 20 Feet from 4 tof. Through the Point F draw the 
Line ez, equal to 23 Feet, the Length of the Side e i, Proceed to deſcribe the 


remaining Angles and Sides, in the ſame manner, which will complete the Plan, 


as required. | 
7 PRO B. IX. Fig. AB. Plate LXXV. 
1 ä To make the Plan of a Serpentine River.. 
Fir, Aſſign ftationary Diſtances, as Fed ac b, and fix up Marks as aforeſa 
Make an Eye-Draught of the whole, meaſure the ſtationary Diſtances, * 
er 


* 
+ 7 * 
» 
| 0 
1 


e ſame Rule, the Plan of a Field may be made, by going about it 
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their Meafures on their reſpective Places in the, Eye-Draught. Draw a Line 
on your Table, to repreſent the Line a5, which by your Scale of equal Parts, 
make equal to 4 Chains 20 Min. its meaſured Le oth 3 place your Table over 
the ſtationary Point 2. Lay your Index to the Line a 5 on your Table, and 
move the Table about until through the Sights you ſee the Mack at ö, and there 
fix your Table faſt. Fix a Pin in your Table on the Point a, apply your Index 
to the Pin, and direct the Sights, firſt toc, and then to 4, drawing Lines on the 
Table towards the ſtationary Marks c and 4, which by your Scale of Chains and 
Links, make equal to their reſpective meaſured Lengths, wiz. c 4, 6 Chains 20 
Links, and a d, 4 Chains en By Pros, I. hereof meaſure and delineate 

8 their Extremes trace the Curvature of the River. 
move your Table to the Station a, ſetting up a Mark again at a. Lay the Index 
on the Line, repreſenting the Line a 4; move the Table about until * h the 
Sights you ſee the Mark at a, and make the Table faſt: fix a Pin in the Table 
at the Point 4, apply the Index to the Pin, and directing the Sights to the Sta- 
tion e, draw the Line 4e, which make equal to 8 Chains 36 Links its meaſured 
Length. Then by PR o B. I. hereof, meaſure and delineate the Off-ſets to the 
Side of the River, which are here deſcribed by dotted Lines, and through their 
Extremes trace on the Curvature of the River. Remove your Table to the Sta- 
tion e, and repeating the ſame kind of Operation as at 4, you will complete the 
whole, as required. 23 5 | 5 
Mote, When the Weather is dry, you may ſeal down a Sheet of Paper ſmooth 
on the Table and make your Plans thereon, but if the Weather be moiſt or wet 
the P will not do, nor indeed not ſo well as the Table in dry Weather; be- 
— is alwa 3 ſwelling very ſenſibly, as the Temperature of 
the Air is more or leſs dry, w _ the Table 2 not, in ſo great a Degree. 
a ROBLEM X. | 


To find the Quantities of Lands in Acres, Roods, and Poles, whoſe Dimenſions are rakes 


| by Gunter's Chain. 
RuLe, Place. your Dimenſions, and multiply them to- _ | 
er as in Decimal Multiplication, as in the Margin. 27 92 


From the Product cut off 5 Figures to the Right-hand, the "is" 


Remains to the Left, when any are Acres. 3 the 5 
Figures. cut off by 4, the Roods in an Acre, from % , 
its Product cut off five Figures to the . as before, the 1396 © 
Remains to the Left, when any, are Roods. Multiply „ 
the laſt 5 Figures cut off, by 40 the Rods in a Rood, and 

from the Product cut off 5 Figures to the Right, the Re- Acres 110)47944 


mains, if any, to the Left are Poles. So in this le the . 
Product is 110 Acres, 1 Rood, and 36 Poles, which is 4 
thus written, A. R. P. | P | | | * 
110 1 36 NP Roods 1) 97776 

| Poles 36)73040 

ru Toth afoot 2 
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EC TUR L b rn 
Definitions, of Matter, Gravity, and Motion. 


A 


„B. Mechanics is meant, Geometrical Rules for demonſtrating Motion, 


and the Effect of Powers or Forces in removing the Matter of Bodies. 
I | | 2. 


2 n 


— 
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2. Mar rEG is an impenetrable, dividible, and paſſive'Subſtance, and 
has Extenſion and Reſiſtance, which are the Properties of all kinds of 
whoſe unjverſal Principle is Cw by e — 45 22 
3. GraviTy is that Force by which Bodies are carried, or tend towards the 
Center of the Earth, and which is in Proportson to the Quantity of Matter they 
contain. Gravity is abſolute, accelerate or relative; Gravity Ab/olnte, is the 
whole Force by gt Krave tend towards the Center A 9 the © Grew 
Accelerate, is Force of Gravity confidered as growin er as it approaches th 
attracting Point, as in Bodies allhg.. Gravity Nebler, is the Tees of 85 
Gravity in any Body above the ſpecifick Gravity of a Fluid, as of Air or Water 
in which it moves. | | VVV 

4. Srrciricx Gravity is the appropriate and lar Gravity or real Weight 
which any Species of natural Bodies have, and which arifes from the more or lefs 
Compatineſs of the Matter of which Bodies are compoſed. 22 
5. Morton is that Force by which a Body continually changes its Place, and 
therefore is a continual and ſucceſſive Mutation of Place. Motion is either Abſo- 
lute: or Relative. Abſolute Marian, is the Change of the Locus Abſolutus of any 
moving Body; and its Celerity will be meaſured by the Quantity of the abſolute 
Space which the moveable Body hath paſſed thro ugh. 5 Foy 

6. ReLaTivg —_ a 1 of the ws gar or bow Place of the 
moving Body ; and ath its Celerity accounted or m the Quanti 
of ib Space which the moveable Body moves over. by : Y 
7. CeLgraTyY is the Swiftneſs of any Body in Motion, and that Force which 
is in Bodies moving and whereby they conan move, is called their Momentum, 
which ariſes from their Weight or Quantity of Matter, and the Velocity of their 
Motion wherewith they move. n 

8. Tax Motion of all Bodies is naturally Recti- linear, and therefore the Ve- 

Mira 4. 


0-4 . 


ods 


„ 


Jocity of a Body will be conſtantiy the ſame, if no external Cauſe ob 
Motion, or make any Alteration in its Line of Direction. 8 

9. Tux Line of Direction is that Line wherein any Body or Pawer endeavours 
to move, that is to ſay, it is the Line of Motion that any Body goes in accordiy 


to the Force impreſſ w_ it. And the change of Places, or contimid] Pail 
a * 


of a Body along ſuch a Live, is called its Local Motion. LEES 
10. VEsLociTyY is that Affection of Motion which is meaſi * I 
together the Quantity of Space which a Body hath paſſed thropgh, an ts Ting 
in which it was paſſing that Space. Thus equal Velocity is that, whereby equal 
Space is paſſed over in equal Time. So if two Bodies are put in Motion at the 
{fame Inſtant of Time, and both paſs the Length of one Mile in an Hour, $c. their 


1 


Velocities are then ſaid to be equal. Greater Velocity is that whereby 


: » 


L A 
greater Length is paſſed over in the ſame Time (as when either of the aforeſaid _ 


ies travel two Miles in an Hour,) or an equal Length in leſs Time. As when 

the aforeſaid Body travell'd one Mile in half an Hour, &e. | 
Hence it follows, that if two Bodies are put in Motion at the ſame Time, 
.and one travel a hundred Miles, whilſt the other travel but fifty Miles, that Body 


which travels 100 Miles, moves with double the Velocity of the other; the like 
is to be underſtood of Velocities trebled, quadrupled, Oc. 


2, 


T1. falling Bodies ariſes from. Ihe Pri heir 
Gravity or Weight, and is found by Experience to be a Motion uniformly acce- 
lerated, and being attended with the ſame: Gravity or Weight, at exery De- 

ree of Velocity, it therefore Comes to paſs, that the Spaces through which 

odies fall perpendicularly, are, as the __ of the Times wherein they fall, 
accounting from the Beginning of che Fall. | | 
E for Example, Fig. I. Plate LXXVI.. 
Tua perpendicular Deſcent of Bodies is at the Rate of 15 Feet in the firſt 


Second of Time, and in every ſucceeding Second the Spaces are as the 87 
of the Seconds, wiz. If a Fody be 5 Seconds of Time a falling from 4 to f; 


fallo 


1 


a 


F & 


ai FEFJ 7 


- 
_ 


and 


Sp NO ay ana 
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and in the firſt Second it falls nr at the End of the ſceond 
Second of its falling Alling, it wil u e fell 4 times @ 6 egual to 60 Fxet, a8 to 4 
Which is equal to 2 multiplied i in 2, the{ nare of the Seconds or Times in 
S e the 1Second it Lge fell 9 times 15 Feet, 

Feet, eee 19 8. the Square of the Se- 
nn n in che fourth Second, 16 times 15 Feet, equal 8 
3 2s to 16. Hence "tis plain that the Encreaſe of Motion in every! 
ic. is acoring w the Grip ofthe ua uneven. Numbers, n. I, 3» 5» 7, 9» Us 
Oe. 76s Which e e n 5s Wc. 

12, As the Motions of Bodies are accelerated ng, their Forces are 
thereby encreaſed in e ono And therefore if the;Rody a in falling 
from à to 6, has a. Foxce.ue & equal to 1, Weight, it ill have Fore 
at 4, equal 104 pounds af. cited elocity from @ to 4 is three times 

it wi 


as great cherefore have a F GS Fes f at 751 
de equal ts 


A at 35 TIM 1 in Oo manner in its falling to 16 its al 
Pounds, and at 25,90 25 Pounds, &c. g 1 
falling on inclined lanes 
ne, av he ſame Force and Velocity at 


13. Ax it is alſo to be obſerved, that 
whoſe loweſt Parts are in the ſame Level, 

but im N Time 

* the . perpendi- 


the End of their Falls, as when let fall 
in their Deſcents. S0 if the Body , Plate 


cular Line 5 g, or in either of the 5 que Lines þ or 6 B, it wll have he fams 


Force atf os & as at g, but it will be airy from þ to /, chan from 
50g, and 1 from 3 to 4, than from 
4. Ir a Body deſcend. on.an ind Plone HG Fig. U. it will by its ac- 
uired Velocity akon: -anather Plane of equal, Inclination as 4 c, unto the ſame 
x , lowing for the Reſiſtance of the Air, and Friction of the Plane. _ 
„Ir Bodies fall in the. Lines cf, Af i eli Dc. n in the 
Cn 297 222 8 r ape rs erence ab cd e, come 
at e Time. For as dera Deſcent 
6 ira 16 is their Velocities to each o 
16. Ir a Body as 6 We 8 e any Force, 
the Veloci 5 Er ef < Body aſcends, will conti Aae 0 at Length 
it be wholly taken away; and from that Inſtant of Time, the Body will. deſcend 
in the Lag Line with ſuch an increaſing - Velocity, as to fall fram à to , with the 
ſame Force and in the ſame Time, 1 from c to 4. Tbe like 3s 
alſo in Bodies thrown u er, inelined Planes; for phat, C. the Body a 
thrown from 6 to d, with a certain Force, and. in a certain I ime, it will hy its 
2 ee to , with the ſame. Force and 1 in the ſame 
aſcen 
17. Ir a Body deſcend in the Arch of a. Gircle as c Ig D. in. the Arch th 
the Velocity will always be anſwerable to the Height 4 e, from 
which-the Body fell ; but the Time of e eee wall bo grower from 
+ to e, chan from 5 to.e. | 
18. New from hence it follows that the Body 4 Fig. E. | to. deſcend the 
arch Line ac, or the chord Line ac, will require mare Time than than were it 
to fall:in nn bc, but will in all Be Pais have an ou Foros 


Time as it 


at c. 


' $ 


LECTURE I. 75 
O the Laws of Mature. | 


| I that all the Varieties of lauen of Boks in general an 


conformable „nnn 1 


LAW I. 
|, 41! Bodies cee f, their State of Ref?,: or Motion, uniform in a right Line, 
fs Ping they ar "obliged Io change that State, by Forces impreſſed ; and therefore it 


Fixs r, 
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FresT, If a Body be abſolutely at Reſt, and unfurniſhed with any Principle, 
whereby it could put itſelf into Motion, it will for ever continue in the ſame 
Place, till ated upon by an external Body. hs e ay 
SzconDLY, When a Body is put into Motion, it has no Power within itſelf, to 
make any Change in the DireMon of that Motion, and therefore muſt move for- 
2 in a right Line, as I have before obſerved, without declining any Way 
atever. | TE Ln NY 
* "FrrrvLY, All Bodies endeavour to remain in their State of Reſt or Motion, 
and therefore ſome actual Force is required to put Bodies out of a State of Reſt, 
into Motion, or to change the Motion which they before received. This Qua- 
liry in Bodies, whereby they ſo preſerve their preſent State of Motion or Reſt, 
till ſome active Force diſturb chem, is called the Vit Inertiz of Matter. It is 
by this Property, that Mazter unactive of itſelf retains all the Power impreſſed 


upon it, and will not ceaſe to act, until ſed by as great a Power, as that 
which firſt moved it. e OE | . en oF Ho 


LAW IL 3 „ 
All change of Motion is proportional to the Power of the moving Ferce impreſſed, and is 
alæuays made according to the right Line in which that Force is impreſſed. 
THAT is to ſay, firſt, If in one Minute of Time, two Bodies, as a c, Fig. G. 
move from à and B, towards Fand 4, with equal Velocities, ſo that when the 
Body a is arriv'd at 6, the Body c, which moved from B, may act its full Force 
agamft the Body at 6; then will the Live of Direction of the Body a, which was 
in the Line @ a, be changed into the diagonal Line & e, of the geometrical Square 


F6 ed; and by the Action of the Body c, on the Body &, the Velocity of the 
Body & will be fo accelerated, as to paſs, in the ſecond Minute, through the Dia- 


gonal 6 e, the Side of whoſe Square is equal to a 5, the Space which the Body 3 
travelled through in the firſt Minute. Again, if at the End of the ſecond Mi- 
nute, when the Body 6 is arrived at e, another Body ſtrike againft it at g, with 
the ſame Velocity as 5 then has, then will the Line of Direction of the Body b, 
in the ſecond Minute, which is 5 4, the Diagonal continued, be changed into the 
Diagonal # =, of the Square 114; and by the Force of this ſecond Body, the 
Velocity of the Body ate will be ſo accelerated, as to paſs, in the third Minute, 
through the Diagonal ne, the Sides of whoſe Square is equal to the Space which 
the Body 6 rravelled through in the ſecond Minute, If at the End of the third 
Minute, when the Body & is arrived at the Point », it be again acted upon by a 
third Body at , with the ſame Velocity as the Body at = then has, then will the 
Line of DireQtion of the Body at a, in the third Minute, which is the Diagonal 
en, continued to p, be changed into the diagonal Line r, of the Square ropn; 
and by the Force received from this third Body, the Velocity of the Body at » 


will be ſo accelerated, as to paſs, in the fourth Minute, through the Diagonal a 7, 


the Sides of whoſe Square is equal to the Space which the Body travelled through 
in the third Minute. And if at the End of the fourth Minute, when the Body is 
arrived at r, it be again acted upon by a fourth Body, as s, whoſe Velocity is 
equal to that which the Body & then hath, the Line of Direction of the Body at 
7, which then is the Diagonal = r continued to x, will be changed into the. 
diagonal Line v, which is directly retrograde, 1 to its firſt Line of 


Direction from à to ö; and by this laſt additional Force, the Velocity of the Body 


at r will be ſo accelerated, as to paſs through the Diagonal r v, of the Square 


x wv rt, in the fifth Minute. In this manner, by the continual Actions of Bodids, | 
whoſe Velocities are alike encreaſed, at the End of every Minute, the Velocity of 


a Body may be fo increaſed, as to travel ten thouſand Millions of Millions of 
Millions of Miles in a Minute. | e 5 N 
SeconÞDLY, That the change of Direction. is always proportional to che Forer 
impreſſed, is evident by all the preceding Lines of Direction of the Body 6, for 
the diagonal Line 6 e is the ſame to the Line 47, as it is to the Line 75. That 


is, the Angles fb e, and eb, are equal, and conſequently the ONT 4 


> by g yon, mot &f wr wt — AA. 
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cover its former Figure; and every Force ſo app 
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Liftings, Pullings, L N | 
put a pound Weigh into a Scale, mw with my Hand preſs down the other, ſo 
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own 


the Angle ie 4, alſo of the Diagonal 8 
7 1e to the Angle . 


Body s javvell by Ns Ripa 06.6 Thar. open 3 is 
is evident; for if I apply a certain Power #97 Body, at wi 
with ſuch Velocity, as to paſs in one Minute 500 Yards ; to make two ſuch 
Bodies paſs 500 Yards in one Minute, require a Power double to the former, 
becauſe there is doable the e of Mate, o9 be remover inane Ties 
And on the other hand, if this dou Pires Po opgiled to ether ne ofthe aihots 
ſaid Bodies, which are ſuppoſed to be L* its will be doubled, and con- 
ſequently it will travel a thouſand Yards in one Minute. Hence tis plain, that 
the Degree of Motion, into which any Body is put out of a State of Reſt by any 
Force or Power, will be proportional to. that Power ; that is, a double Power 
will give twice the Velocity, a treble Power three times the Velocity, a quadruple 
Power four times the Velocity, _ 8 ̃ i | 

AW "TE TY 


Repulſe, or Re-aftion is always equa), axd in contrary Direftion to Impulſe or Altion, 
i. e. The Ations of two s upon each other is akways equal, and in contrary 


Warn any Body acts upon another, the Addion of that Body upon the other 
is equalled by the contrary Re- action of that other Bod upon he Firſt, and are 
both contrary in their Directions. The Re- action of Bodies is cauſed by their 


Elaſticity, which all Bodies in Nature have in ſome or other, though none 


are p. y Elaſtick. If the Body a, Fig. O, Plate LXXVI. deſcend obliquely 
to &, and ſtrike the horizontal Line at &, it will by its — 23-bound up 
towards c, and the Angle f c, which is called the Angle of Reſſection, will be 
equal to the Angle 4 J e, the Angle of Incidents, e Elaſticity of a Body is 
a Springineſs of its Parts, in the Recovery of its Form, immediately after its 
Form has been altered by another Body acting againſt it; as in Wool, when its 
Figure, after being d down is changed, it will, when the Preſſure is taken 
away, ſpring up to its natural State as before; ſo likewiſe a Bladder, blown full 
of Air, by being on any Part, its Form is changed, but the very Inſtant 
of Time that the Preſſure is removed, it will, by the Le, of Air within, res 
ied has at the ſame Time 
an equal ſpringing Force acting againſt it, which is the Re- action of the Body; 


o an Hoop on or W. truly circular, as 6g, Fig. I. by being ſtruck 
on, or let fall on the Ground, will at the Inſtant of the Stroke or Fall, be 


changed into an Ellipſis as c fe g. but by its Elaſticity, or Springineſs of Parts, 
it will recover itſelf into a Circle again. The Action and Re · action of Bodies 
on Water is very eaſily underſtood ; for if & and c, Fig. H. repreſent two Boats 
of equal Magnitude and Weight, floating on a ſtagnant Water, and a Man ſtand- 
ing in 3, by means of a Rope, pull the Boat c unto him; the Veſſel c will re- 
at, and at the ſame Time pull the Veſſel 4 towards it, with the ſame Force, 
ſo that both Veſſels will meet at a, which is the Middle between both. Now 
tis very plain, that if the Veſſel c did not re-aQ-the ſame Norce on the Perſon 
in the Veſlel & as the Force of the Perſon in & acts on e, they: would not meet 
Af he tn | | 2 i 111 . 
Now, fince by this tis plain, that Action and Re. action are equal, therefore a 
Body at Reſt cannot be removed by any Force, that is leſs than its Weight ;z'and / 
as I have, in the falling of Bodies, demonſtrated the encreaſe of Force, it js 
therefore to be ny that all manner of Force, given 8 Bloiys, 
rawings, ec, is equal to ſome certain Weight. For if 1 


2 


t I can make , 


: | therefore no Man, with a fingle ey, can raiſe any Weight greater than that 
of his own Body, unleſs his Body is confined to the Ground, 855 


| raiſe a Pound Weight in the other Scale, the Force of that Blow yr TX 


Action but by means of Forces or Powers bo wu to their Weights, 
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Of the mechanical Powers in general. 


{Z.y; {2 


T HE Powers uſed for theſe Purpoſes are uſually reckoned in Number fix, 


wiz. Firſt; Libra, the Baljance. Secondly, Farin the Lever, or Leaver. 
Thirdly, Trochlea, the Pulley. Fourthly, Axis in Peritrochio, or the Axis in the 
(| Wheel, and in the Wind-lace. Fifthly, Cuneus, the Wedge; and fixthly, Cochlea, 
the Screw. But as I proceed, I ſhg!l prove the Ballance, the Pulley, and the Aris 
in Peritrochio, to be no other than Leavers, and the Screw to he no mare than 
| r 3 the Body of a Cylinder; therefore the fix Powers are reduck uci· 
le unto t E. X : ; s { | © . | 44 
ALL the Effects of theſe Powers may be judged of by this 


* a 0 j 


RvLEe. | gur 

l When tue Weights are applied to any of theſe Powers, the Whights cuil, tquipttdiates 

| | if ewhen put into Motion, Heir Fabel e reciprocally propoffienal to 225 2 

Finsr, Reciprocal Proportion is when in four Numbers, the fourth is leſſer than 

the ſecond, by ſo much as the third is greater than the firſt, and wice 55 * | 
n of the 


CES A oma A .,c » = 


* 


Tus whole Effect of theſe Powers, to raiſe or ſuſtain great Weights with a 
| ſmall Power, is produced by a Diminution of the Velocity of the eight to be 
rtion of the two 


1 | raiſed, and increaſing that of the Power, in a reciprocal Prop | he 
| Weights and their Velocities. That is, by giving as much more Velocity to the | 
! Power, as it weighs leſs than the Weight, that the Quantity of Matter fixed at 


each End of a Leaver or other Power, being multiplied by its Velocity, mer 
tow that there is an equal Quakzhy of Wpege 8r/och, ud.z "ail therefore 
otio 0 


will follow, that when eq ns act with contrary Directions, they cauſe 


S. TFTs g op 2 


an Equilibrum, 5 We 

SeconDLY, An Equilibrium is when the two Ends of a Balance bang een 

actly level, that neither doth aſcend or deſtend, but both keep in a Poſition pa- 
| rallel to the Horizon, which is cauſed by their being both charged with equal — 
| Weight, as the Bodies 4 e, hanging at the Ends of the Ballance 4 6, in Fig. M. 8 
In every Body there are properly three Kinds of Centres, wiz. Its Center of 8 
Magnitude, its Center of Motion, and its Center of Gravity. e e i 
msr, The Center of Magnitude of any Body is that Point which is equally by 
diftant from its extreme Parts, as the central Point a, of the Sphere, Fig. L, &c. Q 
Secondly, -the Center of Motion of 'any Body is a Point about which any Body hy 
moves, when faſtened any ways to it, or made to revolve or turn about it. So Li 


the Body e, in Fig. N. being faſtened with a String to the Point a, and made 
4 to 


ö Yr _ 


r re A tin Roa 
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to turn about it in the Circle c þ 4; the Point a is the Center of Motion to the : 


1 
Toon 


Tethe GUowby Err on te Eg Md, aj 


6 Center of their Made in called # 3 111 

all regular Bodi Wd e e ae, u. . 
r 
{o; and therefore in irregular Bodies the Center of Grayi 
1 under the Center of Motion, "for hn it be 


as to touch the and wh in nr Obferve where thoſe Plomb-linet would in- 
terſe& each other, bein continued through the Bod y, and their Point of Inter- 
ſection is the Center of 


To find the Cite? of Gravity common to RI af oy Joke, tral rn 
Fist, Let the B 00 ig. le Rod 
ac of any known Length, gir i 

a e Ben the Krit Cor of Gray: 


re Centers of 


2 of = two. Bodies / are > Body g; th 
will be the Center of ——＋ common to the three Bodies 6, 7 wk they 
ng at that af 8 will Gent in a horizontal oh 5 al 


"_— Center of Guntry & in 8 Squares, Parallelo — 
— is the Point in each Figure, where the two 
er 

ALL the Parts of Hemegenzou Bodies have an 4 vierer about their Cen- 
ters of Gravity, and therefore when the Center 2 any Body cannot 
* the Body will remain fixed. This is maniſeſt by the Geometrical Square 
abdf, AB, e and which cannot de- 
ſcend, Cant the 3 Diagonal a & on the Angle f, has d the Perpendicus, 
lar i 2 which will carry c, Center of Gravity wich it nd g, the Perpen- 

of its Baſe, when it will conſequently deſcend. The {ame is alſo to be 

obſeryed of the Rhombus rf I u, whoſe Center of Gravity i is 5, and which muſt 
be removed in the Arch g {5 50 e, the perpendicular Limit of its Bk 
Ia, before it can deſcend; boides æ y 1 w, whoſe Center of Gra- 
vity æ, being without . a, the perpendicular 2 Baſe 1 v, its Cen, 
ter wn deſcend in the Arch à 2, and conleque meme np Fg. = 3 % 1 W, 222 
ſtand on the Baſe 1 <v. From hence tis plain, all Bodies, who | 
Centers of Gravity are within the perpendicular Limits of their Baſe, cannot fall. 
Secondly, That all Bodies, whoſe Centers of Gravity are 57 the t 
eular A of their Baſe, cannot ſtand... Thirdly, That 
= ody is, pale of eos it wall ll be moved out of its Poſition ; becauſe the 

Change is capable . Thie 
is the Cauſe, — wh Far, ares Ke. * baſe Baſe Þ's 


Line, — by a ſmall Force, e 


2 - _— 
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Tn the following Lectures it is to be obſerved, | 19H ee 43 
Firxsr, That when a Power applied can ſuſtain a Weight by the Means of a 
Ballance, Leaver, Pulley, &c. if an Addition of Power, it be as little as can 
be imagined, be made, it will iſe or raiſe the Weight. n 
- SeconDLY, That the Weight of Leavers, Pulleys, &c. and their Friction is 
not ſuppoſed to be any Thing, altho? Rules will be given for to find both. 
Tumprr, That a Leaver is conſidered as a right Line, and the Pin on which 
a Pulley moves the ſame. . 10 
— E N By Power applied is meant a Force, as that of Weight, Water, 
ind, c. | „ 
1 That whatever any of theſe Powers gain in Strength, they loſe in 
Time. i | | 8 


LECTURE W. 
Of the Ballance, 


HERE are three Kinds of Ballance, wiz. The common Ballance, as uſed 
to common Scales, 'The Statera Romana, Reman Ballance, or Steel-yard, 
and the Falſe Ballance. | 1 
Fiksr, the common Ballance is no other than a Beam divided into two equal 
Parts, as &f, at c, Fig. O. (and by the enſuing Lecture will appear to be a 
Leaver of the firſt kind) which inſtead of reſting on its Fulcrum at c, the Center 
of 3 Motion is there ſuſpended. The two Parts 3 c, and c f; are called 
BÞrachia's. | 585 8 
To have the Ballance horizontal the Center of Motion muſt be | 
above the Center of its Gravity ; for was they to be both in one Point, wh 
they would be, was the Beam to be a right Line, as ae; then thoſe Weights 
which equiponderated when the Beam hung horizontally, would alſo equiponde- 
rate in any other Poſition ; whereas, when the Center of Motion is placed a 
little above that of Gravity as aforeſaid, if the Beam be inclined either way, 
the Weight moſt elevated will ſurmount the other and deſcend, cauſing the Beam 
to ſwing, until by Degrees it recovers its horizontal Poſition. AC 
Tus Reaſon is very plain. Suppoſe a i, Fig. P. be the Beam of a Ballance 
put into an oblique Poſition, and the Perpendiculars @ e, and : g, be drawn from 
its Extremes à and i, to the horizontal Line c, tis evident that ce, the Diſtance 
of the Perpendicular a c, is greater than e g, the Diſtance of the Perpendicularg i; 
| and as the Weight m is equal to the Weight o, the Weight m will therefore raiſe 
up the Weight . But was the Ballance a right Line, as 6 4, having its Center 
of Motion and of Gravity both in the Point e, then the Diſtances 4 e, and eh, of 
the Perpendiculars 6 d, and 5, would be equal, and the equal Weights / and 4, 
| wWowuld equiponderate in that oblique Poſition, which the Beam ae i cannot do, 
becauſe the Center of its Motion is above the Center of its — which cauſes 
the upper Point @ to be the Diſtance of e d, without the Perpendicular-b 4, and 
the lower Point ; to be the Diſtance of g b, within the Perpendicular 5 4, and 
therefore c e is longer than # g, by twice c d. | | 
Tu Proportion that the Power has to the Weight in the common Ballance is 
N . as 1, the Length of one Brachia, is to 1, the Length of the other Brachia; fo is 
| the Power applied, to the Weight required, to equipoiſe it. „ 
| II. Tan Statera Romana, or Roman Ballance, commonly called the Steel-yard, 
Fig. R. and Q. Plate LXXVI. | 5 e. 
Tunis Sort of Ballance is called the Roman Ballance, from its being uſed in 
common at Rome, and it being originally made about 3 Feet in Ps 4 d of 
Steel, twas therefore called a Steel yard, and is thus made ; prepare a ſmall 
ſquare Bar of Iron or Steel, as 12 a, Eig. R. of any th, and of equal Thick- 
neſs, and let the Point a be the Center of Motion. Make the flat End & c of 
ſuch Solidity, as to ballance the Part 12 a. At any Diftance from a fix a Point 
as e, On which the ſeveral Things to be weighed are to be ſuſpended, a 
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Note, The Point © is here fixed below the freight Line 12 b, for the fans Raa 


as in the common Ballance. — 85 es, 
Draw 1 the Line 12 6; make the Diviſions, 4 11 l, 23 
2, 33 3, 43 Cc. each equal to a 5, Then 1 pound Weight, applied at 1, will 
equipoiſe 1 Pound at c; alſo 1 pound Weight at 2, will equipoiſe 2 Pounds at 
e; alſo 1 pound Weight at 3, will equipoiſe 3 Pounds at e, and 1 Pound at 12, 
will equipoiſe 12 Pounds at c, &c. For as à 5 equal to one Part, is to à 12, 12 
Parts, ſo is 1 pound Weight at 12, to 12 Pounds, (as the Body /) at e; and 
therefore the Point a is the common center of Gravity of the two Weights, be- 
cauſe 13 the Sum of the two Weights, is ta 1, the leaſt Weight, as the Len 
22 aallance is to one Part, the Diſtance of the great Weight, from the Center 
of Grovity. | SLSR aa ; n 
To find the common Center of Gravity of two Bodies applied to a Bram of a hu 
Wark ont Length, which 55 not rr 2. Fig. e to be, by the 
more folid Part bc. VET | 
Lr 46, Fig. Q. be divided into 13 Parts, let the Body x be 1 Pound, and 


che Body #12 Pounds, and let the Point a'be their common Center of Gravity, 


and the Weight of the Beam equal to 3 Pounds. On a'the common Center of 
Gravity, hang the Weight /, equal to the Weights x and &, and at B, the Center 
of Gravity of the Beam, hang the Weight g, equal to 3 Pounds, the de. 
of the Beam. Then as the Sum of the Weights g and / 16 Pounds, is to 3 the 
leſſer Weight g; ſo is the Diſtance 5 a, of thoſe two new Weights, 5 f; to 1 7 
the Diſtance of a, from the true Center of Gravity wh en . 
III. A falſe Ballance, as Fig. S. has its Beam unequally divided, as c e, and +, 
which are to one another as 9 is to to, c. and its Scales being alſo in the ] 
Proportion, they will therefore equiponderate as the Juft Ballance, and whatever 


is weighed in the Scale, hanging on c, will be n leſs el ht than it really ought 
to be; but this Cheat is imm y diſcovered | changing the Scales. 


„ e e e 
e . 
TERRE are three forts of Leavers, which are diſtinguiſh'd by the different 


manners of applying the Power and Weight. et Th . 
A Leaver of the $A kind is that, whoſe Fulcrum is between the Power ap- 


| plied, and the Weight that is to be raiſed; as Fig Q. Plate LXXVI. where 


the Power is applied at 4, the Weight at c, and the Fulcrum at a. Hence tis 
lain, that the common Ballance Fig, O. the falſe Ballance Fig. S. and the Roman 
allance Fig. R. are all Leaves of the firſt Kind, becauſe their Centers of Motion, 


' as Fulcrums, are between their Powers and Weights. 


. know what Weight can be raiſed by a Leaver of che firſt kind, this is the 
As the leſer Brachia a is to the greater Brachiad a, ſo is the Power applied at d 
to the Weight it will epuipoiſe at c. Therefore a little more being added to the 
Power at 6, will raiſe the Weight required. WIT; | * 
Tun Length of a Brachia is the Diſtance of a Power, or of 'a Weight, from a 
Fulcrum, and is always equal to a Perpendicular let fallen from the Fulcrum, upon 
the Line of Direction of the Power or Weight. So 6 7, Fig, AN, is the Diſtance 


of the Power at 4; becauſe tis perpendicular to the Line of Direction l, of the 
Power at 4, in like manner the Line ie, which is perpendicular to e 5, the Line 
of Direction of the Power e is the Diſtance of the Power at e, as alſo is @ 7 che 
Diſtance of the Power at c. Hence tis plain, that the greateſt Power is that at 
d, whoſe Line of Direction is right-angled with the leaver 6 &, and which is 
yet more evidently ſo by the Power applied at g, whoſe Diſtance from the Ful- 

crum is no more than & z, equal to the 8 if. The like is alſo to 
be underſtood of bended Leavers, as Fig. AF, AE, AG, and AL, = 


5 Ir 
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Ir matters not, whether the Brachia's of a Leaver be ſtreight e _ 


Fig. A M, and A I, for i - both theſe Caſes the Diſtances of the Powers and 
Weights | from their ulcrums are the chord Lines of the Arches, and not 
Arches themſelves. e nearer the Weight is to, and the farther the Power is 
from, the Fulcrum; the leſs will be the Power, and the leſs will be the Height 
that the Weight can be raiſed; for if the Body 4 in Fig. W. be removed nearer 
to the Fulcrum from oy unto u, it will not require ſo great a Power. at * 
raiſe it, el N as when at 0 5 ; for if 
equal Bodies be placed at = , and 0 go a of the Leaver 2 * 
c . 


down to r, the ly op will be rai to gg, and the Body , but 
Fig. 
ſo as to have its Center of Gravity above the Leaver, and is equi alpots 


. Wren a Body is on the End of a Leaver, as the Bod 2 le, 


ower at v, whoſe Line of Direction is n cap pes Ak 


ower will be encreaſed as the is raiſed, as to 5 a, and decreafed as the ſuid 
Body is let lowerto fg; for i 15 d. ff. the Center of Gravity of the 21, 
is brought nearer to the Fulcrum, and in the laſt at 4it is farther. When.a * 
fix d to the End of 22 has its Center of Gravity below the Leaver, as the 
ue} 8, q 10, 12, AH, to raiſe the Bod Fs: 5. the Power muſt be 
increaſed ; but tolet the i y down ae 1016, Gy te Power muſt be decreaſed ; for 
*tis evident that 13, 14, the coneril Une Body at 16, 14, is nearer to the 
Fulcrum than 3, 1, the ad, hp ey 5. N 
be equipois'd at i, by a leſſer Power as e, than that of g, 

Tuzsz being underſtood, the Nature of Leavers in general vil be made ea, 


as in the following Problems doth appear. 
PzoBLEeM I. 


5 and Weiglt of @ Beam, which has a Bo 22 be "pe 
by og gen ly wad cr oo op 


given, to find the Center of Gravity on t Part of 
the Bram Bale poiſe the other oh and the given Body — 4. 
Rur z, As the Sum of the Weights of the Ballance and of the Body is to the 
Length of the Ballance ; ſo is the Weight of the Body to the leſſer Brachia ; or 
ſo is the Weight of the Ballance only, to the 6 greener Tp Brachia. 7 
PRO. II. F. if. / 8b te L 


Taue Badies as e g, of known Weights, of which 9.4: bene as b, Jo the Enbof a 


Beam of known Weight and Length, <uherein the Fulcrum is fixed at a, to find a 
Fo A C, to hang the ket e, fo that the Weight e, and the Weight UE the 


Joiſe the 

| Lir the ax of the Beam _ 14 Inches, its Weight ® Quncgs, ape and * 

ulcrum 4 one Inch from 6, let the Bod y £ be 15 Ounces, e Ne MEAS 
ce; divide the Beam in che Middle at "7 and there hang the Bod: 


to 2 Ounces the Weight of the Beam, Then as ab, one 1 the lefler. = 


is to 4 &, fix Inches, the greater Brachia, ſo is the leſſer Body 5 2 OQunces, 
© 12 Ounces, which is a Part of the Body g, whoſe Weight is 15 Ounces, which 


vs Ounces more, than the 12 aforeſaid. To find the Point c, where the the Body . 


ual to 1 Ounce, will equipoiſe the aforeſaid 3 Ounces : Say, as the Body # 
cis unce is to 3 the remaining Ounces in the Body g, ſo is 1 the lefler Bra- 
7 @, io 3 the Diſtance of the Point c, from the Fulcrum a. Then the r 


Ounce, js is to the 3 Ounces ing, and therefore the odies F and e, 
and c, will equipoiſe the Body g, on the Fulcrum a. a 
A Leaver of the ſecond kind is that, whoſe F apy of, is at one End, the Power 
at the other,. and hath the Weight between them, as X. Plate LXXVL w 
ar is the Leaver, à its Fulcrum, Fe the place he 12 Power is to be pple, 
and mz, and o g, N placed between them to be raiſed. 
Ae Weight can be raiſed by a Leaver of the ſecond kind. 8 
Ana 


Huxcsg 


from the Fulcrum, "fo is oe Pevcer to the Wright, that ill equipoiſe it. 


7 


8 SFr ears 


equal to 2 Ounces, is to 12 Ounces in the Body g, as the Bod + qa | 
Leng ku 'd — 


. Hance of the Weight from the Fulcrum is to the Di Hance of the Power 


Pe 


| n dt; ſor if the 
to 1 Pound, it will require a Power l te 4 Pounds xt bz of x 


| Tora 1 entre of the Pulley, is equal 
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Heer d that if a Leaver as 4 4, Fig. AO, be divided into equal 
ran eſs fa hot e as a Power eq to 1 Pound; ut 5 i 


2 Pounds to equipoiſe fo hs dale at 1 Pound will be fuſtain 
the Fultrum at 7. Pan for the fame Region the Body at 5 muſt be 1 Pound 
45 and that at i muſt be 4 Pounds. 

A Le ef the d Kind its Fulcrum at one of its Ends, the w 
at the other, and the Power ap in ſome Part between them, as in N. 
where ne is a Leaver whoſe'Fulcrum is ate, its Weight at =, and Power ipfh 
between them as at 4 & g, the equal divided Parts, as in Fig. a 4 

To know what Wei {can by reg by, « Lu, of the th ind Kind, this is the 


4 the Length of the Leaver is to the Diftance of the Power from the Fulcrum, fo 


5s the Power fo the Weight it will equipoi/e. 
7 Power in applied between th the Fulcrum and the W. 


Now as t 
the Power Aways be 


at E, and of Tounds at g, to equi "x AE; LEE 
To theſe three" Kinds of Leavers ſome add, what they call a Leaver of che 

ech Kind, 25 L, 'which in Laer ie no-morethan « Leaver of the ft Kind; 

ee eee 9 


LECTURE» v.. . e : "af 
Of the Pulley. „ e 


ſuſtain the Body / at c, there muſt be a Power 

equal to the Weight of the Body f; becauſe #6, the Diſtance of th 

to 4 c, the Diſtance of the 
Body from the Centre; and from hence tis plain, that an upper Pulley 

Leaver of — firſt Kind, becauſe confidering its Diameter, as the Length of the 

Leaver, its Centre is the Fulcrum, and as both the Brachia's a'd and 4c are 

ual, therefore an upper Pulley is of no other Uſe, than to icate the 

Nb Spore bo 
An under Pulley, as Fig. I. doubles its Force, for if the 


Arn upper Pulley adds nothing . Power, for in Fig. A, Plate LXXVn, 
Thick is — 


Pounds, tis plain, that the Power, wo Anh 
mary Por my on the Hook @ fi 3 
meter 6 d be truly conſidered, je wildaph uy cl 


for as the Pulley is always riſing on the Line at 6, — Point 5 the | 
Fulcrum; and as the Line is always lifting at 4, therefore that End of the Dia- 
meter is to be conſidered as the Power, and as the Centre of the Pulley is in the 
0 1 n r t hangs, therefore a oer er equal 


to 1 Pound at 4 will equipoiſe eight of 2 Pounds at c. Fer 231. 
yd 


Diſtance of the Weight from b the is to 6 4 2, the Diftance' of the 
2 ſo is 1, the 8 pplied, to 2, pa yo Weight itfutiin And 


Pound, iI 
204 Fs . to 8 Pounds. For as 1 Pound applied at m, by Means of the 
* P i 4, will equipoiſe 2 Pounds at 6, ſo 2 Pounds applied at p 
I equipoiſe Pounds at c and. 4 Pounds applied at , will equipoiſe 8 
— 4 For as 1 at , is to 2 at e, ſo is 2 at , ta 4 at c and, ab r, 
to 8 at a. 
A Wrrenr may be alfo- ſuſtained _ Pulleys with a ſmall Power, the Pal- 


Power at be equal to 1 Pound, and 


leys buy applied as in Fig. M; for if 
againit 


7 


don Weight. 


3 T* $ Inſtrument is no other than a Wheel fixed on a Cylinder, 5.9/5 on 
ed 


K 
* 
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bag it be hung the equal to 1 Pound, they will together equi 
Body g, Marcy 3 2 og and the Body g, with the Power 1, 1d dg 
equal to 1, which together are equal to 4 Pounds, will equipoiſe the 5 
equal to 4 Pounds, c. In Fig. H, the Power at i, equal to 1 Pound, equi · 


poiſes 1 Pound of the Body 4, which by Means of the Pulley ef, 


equipoiſes 2 Pounds more of the Body 4, and theſe together being equal to 
Pounds, by means of the upper Pulley 5 4, equipoiſes 4 Pounds more in the 
4; fo that in this Example, the Power at i equipoiſes ſeven times its 


LECTURE VIL 6 pits 
Of the Axis in Peritrochio, commonly called the Wheel and Axis. | 


ab, Fig. W, Plate LXXVII. The central Line a & of the Cylinder is 


the ps: 4 and the Wheel 4 & i is called the Peritrochio. | 

Ir bg, and ef, be fixed on an Axis as à h, directly oppoſite and parallel, and 
conſidered as the two Brachia's of a Leaver, then the Axis a h, on which they 
are fixed, will be the Fulcrum; and if 6 4 be conſidered as the Radius of -a 
Wheel, as 4c, Fig, W, and ef, Fig. T, the Radius of a Cylinder, on which 
the Wheel is bred as ef, Fig. W, tis 22 that this Machine is a Leader of 
the firſt Kind; and therefore, as e f, the Radius of the Cylinder, Fig. V, is to 
dec, the Radius of the Wheel ; ſo is the Power to tbe Weight ; and when Spokes or 


Teeth are fixed in Wheels, then, as the diſtance of the Extremes of thoſe an the Pinion 


or /maller Wheel, om the Axis, is to the diffance of the Extremes of thoſe on the greater 


Wheel, fo is the Power, to the Weight. 


By the Multiplication of Wheels, very great Weights may be raiſed; an 
Example of which I have given in Fig. K, where the y 79. equal to 1 
Pound, equipoiſes the Body r, equal to 105 Pounds. By means of the four 
Wheels »foc, on whoſe Cylinders are fixed the ſmall Wheels g e b, whoſe 
Teeth work in the Circumference of the age Wheels, the Radius of every 
ſmall Wheel on the Cylinders is 1 Foot. The Radius of the great Wheels are 
as follows, wiz. The Radius of the Wheel c is 2 Feet and half; of the Wheel 
e 3 Feet; of the Wheel 3 Feet and half, and of the Wheel 2 4 Feet. Now 
the Power q to the Weight 7 is thus calculated; Firſt, At 1, the Radius of the 
ſmall Wheel b, is to 2 and Fat the Radius of the great Wheel e; ſo is 1 the Power q. 
to 2 and 1 the Weight that it will eguipoiſe at o. Secondly, As 1, tbe Radius of 
the ſmall Wheel e, is to 3, the Radius of the great Wheelo, /o is 2 + the Power applied 
at o, by the ſmall Wheel b, to 7 + the Weight that will equipoiſe at g. Thirdly, 
As 1, the Radius of the ſmall Wheel g, is to 3 and 7 the Radius of the great Wheel 
m, /o is 7 and 2, the Power applied at g by the ſmall Wheel e, to 26 and 3 the 
Weight that will equipoiſe at n. Fourthly, As 1, the Radius of the Cylinder p, 
is to 4 the Radius of the great Wheel n, ſo is 26 and E, the Power applied at n, 
2 Wheel g, to to; the Neigbt r, that quill but equipoiſe the Body q equal to 1 

ound, | | 

Tux Application of a Power to a Wheel is always the greateſt when applied 
at right Angles to its Radius, as the Power g/, Fig. L, Plate LXXVII, which 
is perpendicular to the Radius c, and at the diſtance of c F from the Fulcrum c; 
therefore when a Power is applied obliquely, as 5 4 to the Radius ca, the Power 
is ieflened in Proportion, as F c is to e c. 2 85 2 11712 


„ LECTURE ,, 3 135. 
5 | Of the Wedge or inclined Plane. © re word "a 
A WEDGE is the moſt plain and ſimple Inſtrument of all the mechanical 


* 


Powers, and is = into Action by the acting or ſtriking of another Body 


upon it, which is called Percuſſion. 
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Of MECHANTCKS fg 
Tus Center of Percuſſion is a Point on the top Surface of a Wedge, which is 
is the Center of Percuſſion, as being directly againſt a, the Center of the Body, 


IT is to be obſerved here, as in the preceding Powers; that the greateſt Force is 
made, when the ſtriking Body falls hob the nope Rariice of the 
Wedge, as the Mallet 6 c, on the Wedge f in the Body &d; Fig: AD, whoſe: 
Ce I en dens ae tp-be tigkenglel 

N nd the Power Wedge, which is ſu d to be tight · an . 
as abc, Fig. X, the Longs of its Baſs be, and of its di ar Hei ht ba, 
muſt be known; for as the perpendicular Height 6 a; equal to a, is to the Baſe 


5 4, equal to 4, ſo'is a Force equal to 10 Pounds, to 20 the Weight it will 


raiſe ; and therefore, the e Baſe is, with reſpect to the Height, the leſſer 
is the Power required; and the ſhorter the Baſe is, the greater the Power muſt 
be. For . the Triangle cg, to be a Wedge of equal Weight with a 6 c; 
whoſe Baſe c g is equal to 3: Then as 2 is to 37, ſo is 10 the ſaid Power 
applied to 15, which is 5 leſs than 20, the Weight raiſed with the ſame 2 
oy the Wedge a 6 c, and therefore to raiſe a Weight of 20 Pounds with the 
Wedge c g e, the Power muſt be encreaſed to 23 Pounds 4. For as 2 is to 3, fo 
is 133 to 20. But note, That in all theſe Calculations, it is ſuppoſed, that 
there is no Obſtruction by Friction, but that the Surfaces of Planes, Wedges, 
Se. are perfectly ſmooth. Bodies may be raiſed by the means of one Wedge, 
as the Body d unto e, by the Wedge @ 6 c, Fig. Z. if there be „ refifting Bed 
as f g, that will admit the Wedge abc, to paſs along the Line 74 to 4; or 
when two Wedges mutually reſiſt the Weight of the Body to be raiſed, as a 6 c, 
andoof Fig. O, which being equally driven by each other's Sides, ' will raiſe the 
Body O unto the Line a e. WP 4 F 
o raiſe a Body from the Ground, as abbg, Fig. N, by means of the Wedge 
c Fe, is the ſame thing as to ſplit a Body aſunder, as V, by the Wedge + 4; for 
if the adhering of the Parts of the Body together, which are to be diſunited 
the Wedge, be confidered as Weight, the Power in both Caſes muſt be, eq 
and the Force with which a Wedge will ſo lift a Weight; or diſunite the parts, 
of a Body, by a Blow. upon its will bear the ſame Proportion to the Force, 
wherewith the Blow would act on the Weight, if directly applied to it ; as the 
Velocity which the Wedge receives from the Blow, bears to the Velocity, where 
with the Weight is lifted, 'or the parts of the Body diſunited by the W. ge. 8 
Bopiss may be equipoiſed on an inclined Plane, as the Body 2, Fig. P. Plate 
LXXVII. by a Weight of leſs Force, as the Body a, provided that the Body a 
be to the Body e, as the perpendicular Height of the inclined Plane is to its 
. .LROTURE- IX, 
FT? HIS Power is nothing more than a Wedge; or an inclined Plane, hxed a- 
bout the Body of a Cylinder, as Fig. A B. Plate LXXVIL or it may be 
conſidered as a Cylindet cut into continued inclined concave Surfaces, MIS 
* bounded by divers circumvolving Helixes or Threads, as e 4; 4 5, 04, 9 
Ce - 4 N 1 . ; 


"Tax des fs s plied in two different manners ; 3s firſt, to work in a hollow. 


Screw, which is the Female Screw or Nut, fixed in ſome! | ce manner,. 


— of n to the Teeth of a Wheel, 
as to the Spindle of the Flyers of a Kitchin } eee, | 

Tas — of a — according to the Angle that the Helix or Thread 
makes with the Baſe of the Cylinder, for as it is really a Wedge, therefore the 
more acute the Aſcent of the Thread is, the leſs Power is required to raiſe a Body. 
For, as the Height of the Thread on one half Revolution, is to the Semi eircum- 


ee ference 


ws Of MECHANICKS, 
ference of the Cylinder's Baſe, fo is the Power 3 becauſe the Height 
of the Thread is conſidered as the Height of a Wedge, and the Semi-cireumference 
of the Cylinder's Baſe, as the Baſe of a Wedge ; and as this Power is worked by 
a Leaver of the ſecond Kind, it may be made of prodigious Force : Suppoſe a Screw 
of y Inches Diameter, whoſe Circumference is 22 Inches, have its to riſe 1 
nch in half a Revolution, then the Power of ſuch a Screw will be as 1, the Height 
of the half Revolution of the Thread, is to 11, the half Circumference- of the 
linder, ſo will the Power be, to the Weight it will equipoiſe. And if a Leaver 
10 Feet in Length, have its End put into the Cylinder of the Screw, ſo us to be 
juſt at the Axis of the Screw, which is done oy penieg 3 Inches and a half of the 
Laaver into the Cylinder, then the Axis of the Screw will be the Fulcrum of 
the Leaver, and the Outſide of the Cylinder will be the Weight to be removed. 
Now as in the remaining Length of the Leaver, wm. 9 Feet, 8 Inches, and a 
half, equal to 116 Inches, contains 3 Inches and half, the diſtance of the Weight 
from the Fulcrum, 33 times and 4 ; therefore the Power of the Leaver only is, 
a8 1 is to 33 and 3, Now ſuppoſe a Man's Strength to be equal to 100 Po, 
then as 1 is to 33 and J, fo is 100 to 3300+ ; and as the Force of the Screw is | 
as 1 is to 11, ſo is 33004, the Power applied on the Screw by the Lever, to 1 
36, 301 Pounds 3 its Rau iſe ; which by a ſmall additional Power continued, 
may be raiſed to the Height of the Screw. „ Ob 24-2 


LECTURE X. 


Of the Pelecities ith aobich Bodies ave raiſed, and the Spares threagh <olith thiy 
| 95 and thiir Powers rr. ma ha 


HAT any Engine gains in Power, it loſes in : In the Leaver Fig. 
VW. Plate LXXVI. if 2 be double to rp, the End » being moved 
down to /, muſt move with twice the Velocity, that the End g will do, in mov- 
py q, and the Arch 5 9 will be but half the Arch 7. 
Tus ſame is alſo to be in the Leaver ar, of the ſecond 2 
for in raiſing its End r to g, the Body at , removed to e, the Endr'v 
— double the Velocity of the Body , proton" * — 4 
Arch 3. In the raiſing of a Weight by one or more under P 5 es 
through which the Power muſt pals, is to the Space through which the Weight 
muſt riſe, as the Power is to the eight ſo in Fig. F, Plate LXXVII. as 1, U 
to 


Fg. 8 g. rr „ „ 10. 


Power at x, is to 6 the Weight at © is 1 to 6, the Space throught whick 
the Power wel wer and raiſe the Body W, 1 Foot in Height, 
. | the Power x muſt deſcend 6 Feet, and conſequently muſt move with 6 times the 
6 Velgcity of that of the Weight Sa he ee EF hq 
| | Tux like is alſo in the Wheel and its Axis; for to cauſe 1 Revolution of the_ 
1 greateſt Wheel a, on which the Body r is fixed, the little Wheel c muſt make, 
| 42 Revolutions ; and if the Diameter of the linder 5 be 2 Feet, the Weight 
| will be raiſed 6 Feet 3. But as the Diameter of the ſmall Wheel c is 5 Feet, 
Power g, equal to 1 Pound, muſt paſs through a Space equal to 42 times 15 Feet 
J its own Circumference, equal to 660 Feet, or ſo much Rope muſt bs dran at 
Fan ion IS 

| As I have already noted, that the more acute the Angle of a Wedge is made, 
the leſs Force is required; therefore whatever b Force by the Acuteneſs 

| of the Wedge, ſo much is loſt in Space or Time, becauſe the more acute _ ; 

| be made, the greater Length the Wedge muſt be, to riſe equal in Height with 
; another Wedge, whoſe Angle is leſs acute; and in the i of ths , 

Wedge and Leaver the Power muſt revolve 30 times in a-Cirele of 20 Fett Dia- 
meter, whoſe Circumference is 62 Feet 3, to raiſe the Weight 3 Feet in Height, 

gg te. ee 


* * 


which Space is equal to 2885 Feet, 4. 
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FHR Word Hydroftatichs, is derived from 809 Mater, and card the Seien 

of Weight, from rio to weigh. As to fully illuſtrate this Science in every 
2 would not only ſwell this Volume much beyond its intended 
Bulk, but would. contain many iculars which are not immediately uſeful. to 
Workmen, for whom this Work is deſigned, I ſhall therefore only ſpeak of fuch 


Parts, as are abſolutely neceſſary to be underſtood by Workmen in general. 
Bzyors we — ws this Subject, I mult firſt explain the Nature and Proper- 


"Ani is wii danitble Bid ee bib uss aaly. Sbbee to whale 
of Earth and Water, but is alſo contained in the Interſtices or Pores of all Globe 


Its principal Properties are Fluidity, Tranſparency, Rarefication, Condex/ation, | 


HaT Air is a Fluid' is evident by its yielding to every Force ; that tis tranſ- 
parent is evident to Eye ; that it may be rarefied is evident by the Expe- 
riment of an empty tied cloſe at its Neck, and laid before a Fire, whnch 
will fo rarefy the little :enclos'd Air, as to make it extend to the Bladder to its ut: 
met Sevens r And 

it is prov'd, that the Air at 7 ltitude from the Earth is 4 


by Computation 
times rarer or thinner than at the Surface; at 14 Miles Altitude 16 times rarer 3 at 


21 Miles 64 times; ut 28 Miles 256; at 35 Miles, 1024 times; at 70 Miles about: 
1,009,060 z and ſo on in a geometrical Proportion of „compared with 
the Arithmetical Proportion of its Altitude. Jide Sir {/aac Newtoa's Optick 


Page 342. „ , „ AP; 
— ie luak bem proved, that Air may be fo condenſed, as 


Spring or Elaſticity ſo great, as to dilate or expand-itſelf ſo as to ta 
— Denſity, and'its Denſity is found by Experiments, | 
ON. 1 4 ; * J ; 8 
Tus Weight or Gravity of the Air has been y divers Experiments 
the Ain Pate and Barometer, and tis found, a cubical Foet of Air at 
Earth's Surface is 830 times lighter than a cube Foot of River Water, 
therefore its Weight ſomething- more than 1 Ougce and 1862 ;. but 
Weight of a Column of the Atmoſphere, on a ſquare Foot of the Earth's Sur» 
face, when the Air is the heavieſt, is foand to be to 2459 Pounds Au- 
dxpoiſt, {at which time the Mercury will rife to 31 $); which is 19 Bounds 


and 11 e every ſquare Inch. But when the Kur is higheſt, that the 
Mercury is raiſed but to 28 Inches, then the Weight of the e on eyery 
ſquare is but 2025 Pounds, and on every nene 
Tu greateſt Extent of that part of the Air, which is called Aua lung, fr 
e oe 
of the Air is greater the noarer it ig t6 the Earth's Surface, is cauſed b 
the gen Weight of the ae above it. oo 


2056 Of HYDROSTATICKS. 

To find the Weight of a Pillar of the Atmoſphere. 
Tax a glaſs Tube, of about 3 Feet in Length, and about 4, or ;: of an 
Inch in Diameter, hermetically ſealed at one end : Fill it full of Quickfilver, 
immerſe the open end, in a ſmall Baſon of Quickſilver, and then holding the 
Tube perpendicular, the 8 within the Tube will ſubſide or run out 
_— — until it be ſuſpended at ſome Height above 28 Inches perpendicu · 
ar Height. : 

Tu — why the Quickſilver will be ſo ſuſpended, is, That the top of 
the Tube being ſealed, the Preſſure of the Pill of the Atmoſphere, perpendi- 
cularly over the top of the Tube, is made on the its tie 'the Tube only, and 
not on any part of the Quickſilver within it ; and if it be conſidered, that every 

art of the Quickſilver's Surface, in the Baſon about the Tube, equal to the 
ſe of the Tube, is preſſed by the ſame Weight of Air as that on the top of 
— Tube, tis evident that the Preſſure of any one of thoſe is equal to the 
ejght of the Quickſilver preſſing on its own Baſe z therefore the Quickſilver 
cannot deſcend lower, and therefore the Weight of the Quickſilver in the 
Tube is equal to the Weight of a Pillar of the Atmoſphere of its own Dia- 
eter. a 5 | . B15 | 
On this Principle depends the raifing of Water out of Wells, by the help of 
a common Pump. | 9-45; 

In Page 24 may be ſeen, that a Cube Foot of Quickfilver weighs 874 Pounds 

and a Cube Foot of River Water 62 Pounds ; therefore Quickſilver is 

mething more than 14 times heavier than River Water, and therefore in a 
recurved Tube placed with the ends upwards and open, one Inch of Quickfilver 
will keep in Equilibrio 14 Inches of Water. aut 
Now to find how high Well Water can be raiſed by a Pump in any Place, 

obſerve how many Inches the Quickſilver will riſe in the Tube as aforeſaid ; and 
' fo many times 14 Inches Water may be raiſed by a Pump, becauſe e "Wk 
Inches Height of Water is but the equipoiſe of an Inch of Quickſilver, _ There- 
fore when a Pillar of the Atmoſphere is equipois'd by a Pillar of Quickſilver, 
whoſe Height is 30 Inches, to _— a like Pillar of the Atmoſphere with a 
Pillar of Water of the ſame Baſe, its Altitude muſt be 35 Feet, which is 30 
times 14 Inches, and which is generally the greateſt Height that Water can 
made to riſe by the help of a Pump. 55 | FT ES, 

Tus Antlia or common Pump, Fig. Q. Plate LXXVIT. is a Machine of a 
very Jong Date, which is ſaid to be the Invention of Cre/ebes a Mathematician 
of Alexandria, about 120 Years before Chrift. This hine made of Lead 
conſiſts of a ſucking Pipe, as 1 ſolder d to the Bottom of a larger Pipe or 
Barrel, as at = m, but being made of Wood, is no more than a common Pipe, 

3 


open at both Ends ; but be it made either of Lead or Wood, at a 
diſtance below its Top, as at / m, is placed a Valve as I, which opens upw 
within the upper part of the Barrel is fitted a Piſfon or Bucket, as g, juſt as big as 
the Bore of the Barrel, in which alſo is a Valve, that o upwards, T o this 
Piſton or Bucket is fixed an Iron Rod, as ch, which by a Pin is fixed to the end of 
the Handle ef; but as thereby the Rod is drawn out of a Perpendicular, tho? 
there may be a Joint in the Rod near the Piſton, the Power muſt be greater than 
Was the Rod to riſe up and down perpendicularly, which may be eaſily effected 
by the Arch 5 4, fixed to the upper part of the Handle, and by two Chains fixed 
from à to &, and from c to 5, which will riſe up and force down the Piſton truly 
perpendicular and with the leaſt Friction. SP | e 
Now the manner of the Pump's Performance is 3 — for when 
the Piſton is forced down towards x, and a Quantity of Water poured in at the 
Top, the 2 Valves being then ſhut, and the external Air being ſeparated from 
that within the ſucking Pipe op, whoſe End 5 is before immerſed in Water, 
therefore as ſoon as the Piſton with the Water poured on it is raiſed, the Air 
within the ſucking Pipe by the Force of the Atmoſphere on the Surface of the 
Water in the Well is puſhed up through the Valve at 4 and fills that * 
. : ; þ e 


1 


a 
o E 


KP Hy TS 6G” ESP Ow 


bets | 
46 


\ 


IS 


$3 £2288 


© 
8 


ters 
the 
t of 
the 


IEE 


Of HYDROSTATICKS. || 201 


the el, i which thi Vita cloned” at which e Vi 


Now as much Air as is contained between the Valve at , and the Botto! 
of the: Piſton, ſo much Water at the ſame inſtant aſcended at the lower part 
the ſucking Pipe. The Piſton being again forced down the Barrel — My 
the confined Air under it is compelled to force open the Valve at g, as the Piſton 
deſcends; and it being lighter than the Water, is by the Water puſhed up into 
the external Air, and alve of the Piſton is inſtantly ſhut. the Pi 
being raiſed, the Air ſucceeds, and the Water below aſcends after the Air, by the 
ure of the Atmoſphere aforeſaid ; and ſo by a few Repetitions the whole Air 
is pumped out, and the ſucking Pipe and Barrel filled with Water. 8 
ow to raiſe the Water as the Piſton is forced down the Barrel, the. Valve 
at a being then ſhut, the Water under the Piſton,” as before was ſaid of the 


Air, in that part is compelled to open the Valve of the Piſton, and admit the 


Piſton to d into it, which Valve is ſhut the very inſtant that the Piſton is 
down; and then the Piſton being raiſed as its Valve is then ſhut, that Water can- 
not return back, and is therefore lifted up by the Piſton, in the upper Part of the 
Barrel, ſo as to be received at the —_ i, and at the ſame Time the Valve at a 
is forced open by the aſcending Water in the Pipe o; and the lower part of the 
Barrel being again filled; the Valve at v ſhuts and retains it for the next Deſcent 
of the Piſton, and thus the Action of the Pump may be continued in raifing Water 


* | RSS 20218 EC 
Hs Syphon or-Crane, a b, Fig. R. Plate LXXVII. is nothing more than 
recurved or bended Pipe, having one fide than the other. And as the 
aſcending Liquid is forced up into the ſhorter Side, (the Air being firſt exhauſte 
by the Preſſure of the Atmoſphere as before in the Pump, therefore Mercury 
will run from one Veſſel to another by the means of this 
that the Bend of the Syphon is not more than 30 or 31 Inches above the 8 | 
of the Mercury, and Water, or Wine, if the ws. of 'the Bend doth 
exceed 35 Feet; but in beth theſe Caſes the Mouth of the deſcending Tube 
muſt be ſomething lower than the Surface of the Mercury, or Water, into which 
the ſhort Tube is immerſed ; for if the deſcending Tube be equal to the aſcend- 
ing Tube, the Fluid will remain in the Syphon; unleſs ſome external Cauſe more 
than the Air force it out; becauſe the Weight of the Fluid on both Sides are 
ual. . By this Method Water may be carried over Hills, as expreſſed in Fig. V. 
Plate LXXVII. if their perpendicular Height above the Surface of the Water, as 
gr, ibeleſs than 35 Fee wo Saf 7 ene of 


* 


0 2 - : 1 a i v 
By the Preſſure of the Atmoſphere it is, that Mercury will | aſcend” to the 


ſame Altitude in all kinds of Veſſels and in any Situation, as is ſhewn in Fig. S. 


Plate LXXVIII. provided that their upper Parts be perfectly doſe; ſo as not to 
admit any Air to enter in, and by the Preſſure of the Atmoſphere it is, that 


Water in Reſervoirs is forced to enter the Conduit-Pipes for conveying of Water 


d any Fountain, Ef. that is below the Horizon or Level of the Reſervoir, be 
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Sorts, To which are added, the five Orders olumns, with the Entabla- 
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Mouldings for Tabernacle Frames, and Centering for — Tru d 
— Girders, Roofs, and Domes. Tg, end Comer N Tru 
London. The whole illuſtrated by 1 of 200 Exam Ts DT on 100 
Copper-Plates, By B. and T. LaxeLey. Price 4 5, Es 1 


VII. The Workman's Go.ven Rule for Draw and | the che Five 
Orpers in ARCHITECTURE, Wherein their Ped: 


Tmpofts, and Arches, are taken from the beſt Examples of 1 Anton, rad and 


roportioned by equal Parts, D and caf) 
don has been- * in ny ore am e For the — of 4 


and JOURNEY MEN oiners, Carvers, Turners, 
Painters, Plaiſte r . ud f (and ſuch Ma STERS) who are un- 


_ acquainted with fo much Axcmrzcrunz, as is abſolutely neceſſary for them 


to underſtand, in their reſpective Profeſſions. And Others, who defire a Juſt 
Knowledge of the Fundamentel Rules of * noble Art. By B. LaxcLzr, 
Architect. Price 18. Was — 


VIII. 
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; Syſtem of Prachesl Arithmetick, Wherelt ths 
Doctrine of Whole Numbers and Fractions, both Vul — is f 
t uſed | 
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MzasUxEMENT, improved 
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ples and plain 
and 


= ; 155 
3 ** 22 


* 


5 "4 Demonſtrations : Wherein are laid down the different 2 


other Meaſures, uſed in the ſeveral Parts of Great Britain and Ireland. Suit. 


755 5 13 ig able to all Artiſts; but more eſpecially thoſe who are emple * Duild- 
bn Se of 


ing, Gardening, Surveying Land, &. To which is added, 
4 — (engrav'd on a Copper Plate) call'd a Tangent Rule, for the | 
any given Diſtance within a Quarter of a Mile. Illuſtrated with a great Variety 
of -uſeful Cuts. By WiLLtam HaLiregnvy, Architect and - Land-Surveyor, - 
Price 2 8. 6 d. ph | . Wo 8875 5 KEW TTL % 4 
| C 
IX. The Younc Man's Couraxron; or, A81TEMETICx made eaſy. Con- 
taining plain Directions for a young Man to attain to read and write tue Eng- 
liſh ; the beſt and eaſieſt Inſtructions for writing Variety of Hands, with Ce | 
both in Proſe and Verſe, digeſted in an alphabetical Order. How to write Let 
ters of Compliment, Friendſhip, or Bufineſs. Forms of Notes, Receipts, 
Bonds, Indentures, Leaſes, and Releaſes, Letters of Attorney, Wills, de, 


Halde oe 
ity, and the common Wages of 

taking Heights and Diſtances by the 
ſurin Globes, Bullets, Walls, Kc. 
and fix any Dial: Inſtructions for Dying, Colouring, and maki 
With a Deſcription of the Countries, Cities, Pan and Mar 

England and Wales. Choice Monthly Obſervations in Gardening, -Planting, 
Grafting, and Inoculating Fruit-Trees, and the beſt Time to prune them! 1 
which is added, The FamiLy Comranion for marking of Linen, Pickling, Pres + 


ſerving, making Wine of Fruit ; with many approved and experienced icing | 
for the Poor. Written by W. MaTHts, in a plain and eaſy Style, that a young 
Man may both readily and eaſily improve and you himſelf. Dulineh, with | 


out the Help of a Maſter. The Twentieth Edition, witch Additions, and Int» 
vements, particularly Tables of Intereſt at 3, 3 2, 4 and 5 per Cent. r 
An from one Pound progreflively to one hundred, and from one Day d 

* thirty, and from one Month to a Year. Price 28. 6d. * 5 
XK. Younc CLEAk's Assis TAT; or, PENMANSHIP made eaſy. Engraved 5 

on Copper-Plates : To which is added a Diſcourſe on the Uſe of the Pen, and s 
Drawing-Book of Modes. Price 3s 6 d. e 


2 


